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Bicycle Tools—X. 
WHEE! 


RIM DRILLING 


spokes, and the stock of the metal rim is so 


steel rims were punched for the 
thin that the direction of the spoke hole is 
of no importance. 

inch to 
4 inch thick, and if the hole is not drilled in 


the correct direction the nipple hase 


With the wood rim the stock is ,'; 


cocked,” 
or does not point right to lead the thin wire 
spoke to the point of attachment on the 
hub. Obviously a fine wire under tension 
well up tothe safe load should be free to 
stand in a straight line, and should not be 
either 
end. This reasoning leads, of course, directly 


hampered so as to cause a bend at 


a straight line 
insertion in the hub, instead of the thin hub 
flange and the 90-degree bend in the hub end 


to the tangent spoke with 


of the spoke, yet a very great many of the 
right-angle-bent spokes are used. Wheels 
with the right-angle 
spoke give entire sat- 
isfaction, and their 
makers and users 
claim that this angle 
in the spoke is a posi- 
tive benefit, as it adds 
a place (in the bend) 
where the spoke can 
have some elasticity. 
The bicycle all the 
way through is so 
full of mechanical 
contradictions and 
paradoxes that no 
theory should be al 
lowed to weigh 
against successful 
practice, and as prac- 
tice certainly gives 
a full warrant for the 
use of the right angle 
in the wire spoke at 
the hub end, it is a 


mere waste of time 


to discuss the engi 
neering correctness of 
such construction 
But no claims 
that the nipple should 


not point 


one 


directly 
toward the point of 
spoke attachment on the hub. Therefore the 
ideal rim drilling machine should drill the 
nipple holes in the wood rim, not in radial 
lines, nor in lines inclined in one direction only 
to the axis of the wheel. The nipple hole 
should point to the spoke center on the hub 
flange ; if it does not point where it should, 
the hole must be too large for the nipple, so 
that the latter can have some room in which 
to adjust itself to the correct line of tension. 
The spoke can be thickened at the hub 
end to give it substance enough to make it 
safe not to give way at the flange-end bend. 
Not so at the nipple end; there the spoke 
has a thread cut on it, and is reduced to the 
lowest safe diameter for its load; like all 
other parts of the cycle the spoke is made 
as light as it can be to carry its load, and 
has a very small margin of safety, and 
indeed this margin of safety isso small that 
the spoke very often breaks. It is, there- 
fore, in view of all these conditions, abso- 
lutely needful to ideal work that the rim 


Fig. 75. 


hole 
the pla e of 


drilled to 
attachment to 


nipple should — be 


point 
toward hub, 
This accuracy of direction is very seldom 


obtained, yet I believe the first rim drilling 


machines were so constructed as to permit 


the drilling of the holes properly. But with 
this one exception the designers of rim drill 
ing machines either did not grasp the con 
ditions of the problem, or if they did under 
stand the full requirements the means 
needful to meet those requirements were si 
different 
of drilling 


radically from established forms 
that the 
could not bring themselves to so far abandon 


the traditions of the drill 


machines designers 
builder’s art as to 
meet the requirements of the case with such 
a’ monstrosity as was needful to drill a spoke 
nipple hole in a wood rim where, and as, it 
theoretically should be drilled. 

Wood rims are drilled with one spindle, 
two-spindle, five-spindle and eighteen-spin 
dle drillers. 

Of the two-spindle drillers there are sev 
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eral forms, only three of which need be 
shown here, as these three examples cover 
the art sufficiently, and one of them fully 
meets the requirements of the situation. 

It is worth while to go into the problem 
of rim drilling from the geometric point of 
first, because it is a 
very complex and interesting problem, and 
next because it affords a instructive 
lesson to designers of machine tools called 
upon to meet new conditions. 


view for two reasons : 
most 


The average 
good, safe, reliable machine designer adheres 
closely to precedent ; he uses old and well- 
tried devices, and is very slow to adopt any 
thing ‘‘unmechanical,” that is to say, any- 
thing to which he is not accustomed. Hence, 
when any 7eal/y new problem presents itself 
in machine design, it is not at all likely to 
be met by the full abandonment of old 
means which alone could satisfy the condi- 
tions ; this is a general truth, and holds in 
much larger matters than the cycle rim 


driller under discussion. New conditions in 


Fig. 76. 
DRILLING 


engineering are nearly always met at first 


with compromises ; there is a vain endeavor 


to make the old bottle hold the new wine. 
ind to teach the old dog new tricks. Finally 
some bold hand reaches out into the ‘‘un 


mechanical” regions of machine design, and 
produces a thing of outrageous newness, 
which perfectly meets the conditions, and is 
universally accepted, while the work of the 
palterers and the compromisers, who are 


ulways the conservative and sound engi 
neers, goes to the scrap heap. 

Taking the drilling machine in its simplest 
form, with one drill spindle, the first acces 
sory demanded to tit it for rim drilling is a 
fixture of some sort for holding the rims; as 
the rims are of different sizes, this rim hold 
ing fixture must be made in different sizes, 
or else be made to adjust to different sizes; this 
adjustment may be had by jointed levers of 
the ‘‘ toggle” or ‘** half toggle’ 


after the 


kind, by cam 


slots, or manner of the ‘‘ scroll 


chuck. Fox employs the half-toggle adjust 








Fig. 77. 
Woop Rims. 


ment; in the Freeport Stover shop rim 
drilling rig, put on a Barnes single-spindle 
driller, Figs. 75, 76, a whole toggle adjust 
ment, is shown. 

The Rudolphe & Krummel rim driller uses 
the scroll. Lam not sure about the Pope 
machine, Figs. 77, 78, but think the chuck is 
The Schacht 18-spindle machine 
uses a cone with a screw and hand nut tight 
ener for chuck The Rudolphe 
machine first used the toggle, but abandoned 
it in favor of the scroll, 13 inches pitch being 
employed with a g-inch land, 14-inch groove, 
and a single 14-inch friction roll on each 
slide. From this it will be seen that the de 


signer has precedent for any form of jaw 


a scroll. 


fastening. 


operating device which suits his fancy, as 
all the commonly known chuck jaw actu 
ating elements are already in use for hold 
ing bicycle rims, either for turning rims or 
for drilling them. 

Referring to Figs. 75,76, the Stover rig, a 
Barnes single-spindle driller, with a six-jaw 


1021 


full toggle chuck, operated by turning the 


central hub, which combines the six inner 
toggle levers in one circular piece, it is clear 
that the nipple hole can be drilled to point 
to any usual point of spoke location on the 
hub The 
point toward the axis of the chuck, because 
the foot of bolted to the 
drill 


angle of inclination of the 


Hany single spindle need not 
the chuck bracket 


table can be and the 


put anywhere, 
rim chuck to the 
axis of the drill spindle can be made what 
ever is desired. The chuck is low, but the 
operator sitting on a low stool had one hand 
feed lever F. Fig. 76 the other 


on the spring index pin P, Fig. 75, which is 


on the and 





seated in the top extension of the chuck sup 
porting bracket bolted to the drill table 
This rig is perhaps as cheap and as effi 
cient as any single-spindle rim driller so far 
seen. The chuck jaws are made to stay in 
one place when the rims are tightened on 
them by a pull on the holding screw lever 7’, 
and the chuck 


Fig, 76 jaws themselves are 


moved by the lever 
L, Fig. 76. 


a creditable effort in 


This is 


the way of that cheap 


and ready tool mak 
is seen in 


so many of the West 


ing which 


ern shops, where ef 
ects are Often gained 
ata total cost less than 
that of the drawings 
for an equal result in 
a really 


good estab 


lishment, and it is 
just such examples of 
tool which 
vive the small West 


ern shops in general, 


making 


and some of the large 
as well, such a 
decided 
against the New Eng 
land 


But asa generalthing 


Ones 
prejudice 


tool makers. 


when these small 
shops enlarge, as they 
then the 


England 


often do, 
New 
and methods come in, 


tools 


If this example, Figs. 
7) and 76, is kept 
drill. 


ing, is carefully adjusted to the correct po 


solely for rim 


sition and has the table sufliciently secured 
to the drill column, then there need be no 
But 
and there are too many 


contingencies in the use of this rig to make 


rims spoiled by its use. there is too 


much tool setting, 


it rank as first-class, even for a single-spindle 
driller. Yet as large and good a concern as 
the Western Wheel was using 
single-spindle rim drillers early in the sum- 
mer of this present year. 

It is obvious that with Figs. 75, 76, only 
half the spoke holes in arim can be drilled 


Company 


at one chucking of the rim. First the alter- 
nate holes are drilled; then the chuck jaws 
is taken off ane 
the other side to on the chuck. 
The rim must then be set to an index of some 


are loosened and the rim 
turned over 


kind, so as to bring the second alternate set 
of holes exactly half between those 
drilled at the first chucking, and here is an- 
chance for For all that the 
drilling was quite rapid, and this operation 


way 


other error. 
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was a fast, easy worker with no liability to 


ose 1ts adjustments The cde pth gage is the 
bent rod secured to an arm on the spindle 
q ill Fig i6 The rod im the middle 
between the spindles, passing down below 
the wheel rim, is the mid-gage, used in set 

the wheel rim for the second drilling 
All of these two-spindle drillers which hav« 
to turn the rim over in the chuck require 
onsiderable time and skill in changing from 
one number of holes to another. The drills 





Fig, 78. Woop Rim Drituing MACHINES Fig. 79. 
one toward one flange of the hub, and the are first set as nearly as possible the right 
other toward the other hub flange, and so distance apart by spacing with dividers ; 
not lie ina common plane from any point of then a mark is made in a rim with both 
view. Not only this, but neither spindle drill points, and also a mark between the 
can lie in a radial plane which contains the drill point marks is made with the mid 
chuck axis if the rim hole is to be correctly gage, or ‘* turn-over” index ; then the trial 


Here is a lot of 
in a bunch, and the designer at 


drilled for a tangent spoke 
trouble all 
this point begins to think that a big nipple 
hole is a good thing, and that it is quite 
enough if the nipple holes are put in radial 
planes, without regard to the tangent spoke 
position, and also that, after all, it does not 
take long to turn the rim over on the chuck. 
The designer of the Pope machine, Figs. 
77 and 78, stopped at this point, with Fox, 
of Grand Rapids, and the Pratt & Whitney 
Co., 

In the Pope machine the spindles are made 


of Hartford, for companions. 


very long, and carry long, light springs to 
eflect their return travel ; the spindles are 
put in long swivel heads, pivoted at their 
lower ends in the same, or nearly the same, 
horizontal planes as the cut of the drills, 
and secured by clamping screws through 
slotted their upper 
ends, and the two-quill-driving pinions are 


segmentally arms at 
geared together by crown gears held on the 
pinion spindles by split hubs and pinching 
screws, so as to slip along when the spindles 
swing nearer together or farther apart in 
adjusting for different numbers of spoke 
the rim. I think the chuck is a 
scroll with a handle //, Fig. 77, on an exten 
sion arm, to give as much leverage as possi 
ble. well fitted, 
as Hartford tools almost invariably are ; the 
ease with which it 


holes in 


This tool was extremely 


is fed to its work can be 
guessed from the position of the pinion lever 
between the first and second fingers of the 
The 
the left hand to turn it round, and the index 


operator’s hand. rim is grasped with 


pin is managed with a treadle. The spindles 


are round belt driven, run fast, and this 
tool was very rapid indeed in action; the 
chuck slides on a flat way on the frame 


pillar for adjustment for different wheel 
diameters, and the work was very easy on 
the man, which is a prime requirement of 
New England The true Yankee 
rebels against the first quarter ounce of 


tools. 

needless muscular effort. This machine was 
not, when I saw it, adjusted for tangent 
spoke direction, and I think it cannot be so 
adjusted, as such adjustment would put the 
rack shaft coupling gears out of mesh with 
each other. Granting that the tangent 
direction of the hole is a needless refinement, 
and that it is a good plan toturn the rim 
over on the chuck after the alternate holes 
are drilled, this Pope driller, in use last 
April, is a good machine. It may be re- 
placed by something later by this time. It 


rim must be turned over in the chuck, and 
if all three points agree, that is, if the mid 
gage and the two drill points all fall in 


the first made marks, then the adjustment is 


t 
. 


J 


= oe 


ke 


correct ; if not, then the drill spindles must 
be moved toward or away from the center 
as the case demands, a distance equal to 
one-quarter of the All of this is 
quite tedious, and it is evident that some 
system ready adjustment 
made would be 
acceptable to the workman and super., both 
of them. 


error. 


giving a more 


when changes are to be 
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The Fox machine, Grand Rapids, Mich 


is of the same general character as the Pope 

alternate 
to drill the 
driven 


two-spindle machine drilling 


turning the rim over 
The 
which is an 


ic ad with 


ind 
other half. 
flat belus 


spindles are 


holes 


spindles are with 


advantage ; the two 


hand levers on top 


one hand of the workman on each lever, or 
with one hand, by two chains leading from 
a single suspended hand knob below. This 
machine is highly esteemed by its users 


The photograph was taken from the In 
diana Novelty Company’s wood rim shops, 
Ind. The feed 


have return weights on rear extensions, and 


*lymouth spindle levers 


so avoid the long spindle needed for a coiled 


spring return. The chuck is of the half 
toggle, sliding sleeve and hand nut order, 
which is a very good form for use, but has 


not much range without special adjustment. 
The index pin is treadle controlled, and the 
machine is rapid in operation. 


HuGu 


DOLNAR 
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Multiple Drilling Machine, 

We give herewith an engraving of a four 
spindle drilling machine designed especially 
and to be 
the 
done under each spindle is alike or where 


for manufacturing purposes, 


worked together either where work 


the work progresses from one to the other 


as succeeding operations are performed 
upon it 

Though forming practically one machine 
and 


itis made up of a number of distinct 


complete units, each of which can be 
handled and used separately if desired. 

Both sides of each cotumn are provided 
with planing strips, which are planed and 
have holes drilled and tapped for bolting on 
the the 


various units. 


short box girders which connect 


The principal features of the machine are 





MULTIPLE DRILLING MACHINE. 

so clearly indicated by the engraving as to 
make an extended description unnecessary, 
and it need only be said that the tables can 
be adjusted vertically through a range oi 
10 inches, and move easily by hand, being 
counterbalanced by a weight within the 
column. The bolts and clamping gibs se- 
cure them in position. Draining channels 
and suitable tubing convey lubricant to a 
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reservoir, whence it is drawn and delivered 
to the drills by a centrifugal pump attach 
to the machine 

The machines are made with back rears 
is shown in the cut, or without back gears 


for the lighter class of work The spindl S are 


) 


2... inches diameter, and on the back gears 


machine can be with eight different 


j 


speeds 
| i 


run 
On the plain geared machine there 
ire five different speeds from the cone pu 


leys. The back gears can be thrown in 

out instantly while the machine is running 
The gearing ratio from cone shaft to spindle 
on the back geared machines is 1 to 12, and 
machines 1 to 4 The 
spindies have three different feeds, and by 


using a 


on the plain geared 


and wid 


feed pulleys with large intermediate gears. 


very large worm wheel 


the feed is made efticient. The spindles are 
ball 
thrust bearings between spindle collar and 


counterweighted and have anti-friction 


sleeve. The feed mechanism is simple and 


combines guick return, automatic stop, 


| 
power feed and hand feed, all of which are 
The 


worm shaft and worm is kept engaged with 


clearly shown in the cut. swiveling 
the worm wheel by means of the eccentric 
lever hand feed, and is locked by 
the automatic trip lever. 


neur the 
The vertical range 


of spindles is 8 inches. Cones dre for 24 
inch belt. The spindles are 3 feet apart 
center to center. 

The machine is made by the Bickford 


Drill and Tool Co., Cincinnati, Obio. 


a 


Compressed Air for Testing Steam 
Engines, 


By FRANK RICHARDs. 


In a discussion which occurred at the recent 
meeting of the American Society of Mechan 
ical Engineers, upon the best means of ex 
the oil 


tracting from the condensed steam 








from steam engines, so that the water would 
be fit to use again and harmless in its use as 
feed water, the general opinion seemed to be 
that one important move in the right direc- 
tion would be to put less oil into the con 
densed water, or, in other words, to use less 
oil for cylinder lubrication. It was thought 
that too much oil is generally used, and sev- 
eral instances were cited of vertical engines 
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which are run entirely without the use of oil 
for cylinder lubrication. It was not thought, 
however, that it would be safe to run large 
horizontal engines in this way. 

1 may perhaps be permitted to cite a little 
experience which has some bearing upon 
this important topic. When I wasconnected 
with a manufactory of rock drills, it was the 
custom there, and still is, to test every drill 
thoroughly and to run it steadily for a con- 
siderable time before it was sent out. The 
drills which were to be used in subterranean 
work, in mining or tunneling, and which 
were to be always driven by air pressure, 
were of course tested with air only, while 
the drills which were to be driven by steam, 
for surface drilling, or by either steam or 
air, as circumstances should determine, were 
tested at the factory both with steam and 
air. There is, by the way, no difference in 
the construction of the drills to be operated 
exclusively by air and in those to be run by 
steam, except sometimes in the stuffing box 
for the piston rod. This, in the air drill, is 
sometimes packed with a self-adjusting cup 
leather. But whether the drill was to be 
run exclusively by steam or not, all drills 
were first run and tested with air. Air as 
an operating fluid, at least in our experience 
with rock drills, is much preferable to 
steam. The action is livelier, and the drill 
is absolutely free from the water of condensa 
tion or the least thing to interfere with the 
free flow of the fluid and the free movement 
of valve and piston. 

It is in connection with the testing of these 
rock drills that I received a hint as to cylin- 
der lubrication. The selling office of the 
company sent to the factory a number of 
samples of oil, of different kinds and costs, 
directing us to try them all upon the rock 
drills, both with steam and with air, and to 
report which oil was the best for each serv- 
ice. The curious fact is that we never found 
out which oil was the best for either. We 
tried the oils faithfully, both upon the steam 
drills and upon the air drills, and we found 
no difference in the action of the different 
oils so far as affecting their lubricating qual- 
ities in this service. When we took an air 
drill apart, after running it a considerable 
time and oiling it occasionally, we always 
found every part of the interior, all the 
working surfaces of cylinder and piston, of 
valve chest and valve, perfectly covered 
with oil. Whenever we took a steam drill 
apart, which had been run in the same way 
and for an equal length of time, and with 
usually two or three times as much oil, we 
found the oil upon the steam drill wearing 
surfaces conspicuous by its absence. Every 
part of the interior of the steam-driven drill 
we always found ‘‘as dry asa bone.” I con- 
fess that my experience with rock drill testing 
developed more doubts than anything else 
as to the value of oil for steam cylinder lubri- 
cation. 

I do believe, however, that in testing the 
drills, the practice of first running them with 
air, and thereby securing their thorough 
lubrication while doing their work, and be- 
fore using them with steam, is of the great- 
est importance. Every experienced me- 
chanic knows the value of cast-iron for a 
rubbing surface, and he knows also the 
importance of absolutely securing and main- 
taining a perfect lubrication of such a surface 
at the beginning of its employment. By 
proper and continuous lubrication at the 
beginning of its service, the asperities of the 
cast-iron surface are toned down and the 
interstices are filled, so that it becomes per- 
haps the best surface for unwearing endur- 
ance that is known to man, and with little 
aid from oil or any so-called anti-fricion 
material. 

The above experience carries its own sug- 
gestion. There can be little doubt that the 
preliminary testing of the steam-driven rock 
drill with compressed air, and the perfect 
lubrication of every part thereby secured, 
with the wearing down of the surfaces to the 
best possible condition under this lubrication 
before the steam gets at them, must be an 
excellent thing for the drill. It must be 
evident also thatif every steam engine could 
first be run by the same means it would pro- 
mote its efficiency and longevity, and espe- 
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cially where small engines are built in con- 
siderable quantities it would be 
consider the advisability of 


well to 

putting in a 

compressor for this service. 
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Straightening Cast-Iron Columns — 
Turning Soft Rolls—Duties of a Fore- 
man—Saving Pieces. 

By JAmMes F. Hoparr. 

The writer recently became greatly in 
terested in the efforts of a foundryman to 
straighten one of several columns which 
had become sprung during the operation of 
casting. The columns in 


question were 


| 
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STRAIGHTENING COLUMNS. 


about 6x10 inches cross-section, and were 
intended for architectural work. Fig. 1 
gives an idea of the column and the manner 
in which it had sprung, there being a per 
ceptible error of alignment, as shown at a, 
but not in the same proportion, as the en- 
graving necessarily is exaggerated some- 
what. The first effort of the foundryman 
to straighten the casting is shown at Fig. 2. 
The column was placed upon the horses a 
and }, and a wood fire d lighted underneath 
the casting. 
upwards and loaded with pig iron, as shown 
at c, until the action of the heat had reduced 
it to an approximate degree of straightness. 

It was found necessary to allow the col- 
umn to. remain in the fire until it had de- 
flected slightly below a straight line. This 
was done in order to allow for the reaction 
which occurred when the pig iron was re- 
moved. Too much must not be allowed in 
this manner, because the under side of the 
column being heated will 
during the cooling operation, tending to 
still further distort from a straight line. 
Upon testing one of these columns under a 
dead load it was found that the straighten- 
ing operation had not worked satisfactorily. 
The sectional engraving, Fig. 3, 
clue to the reason for this. It will be seen 
that a thin spot exists at 7, where the metal 
was stretched while heated. The thinning 
of the metal at 7 below what it is at eis, of 
course, greatly exaggerated in the sketch, 
but it shows what actually occurred, only to 
a less degree. To obviate this difficulty, 
which proved fatal to the value of the cast- 
ing, another attempt was made, as shown 
by Fig. 4. The column was mounted upon 
horses as before, but was turned hollow 
side upward, and the supports placed as 
near together as possible and high up be- 
yond the reach of the fire. 
and h could have been built of iron and 
placed still nearer to the point of heating ¢. 


It was placed convex side 


contract some 


gives a 


The horses g 
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A load of pig 
column at &, another load at /. 


iron was placed upon the 
The action 


of the weight and fire was about the same 
in this example as in Fig. 2, except that 
the effect was as shown at ks, Fig. 5, where 


the heated metal has been compressed in 
col 
umn to be made stronger by the straighten 


stead of stretched. This permits th: 
ing operation instead of weaker, as in the 


first attempt. If desirable, the horses and 
pig iron can be replaced by a screw press, 
and the wood fire by a gas furnace or any 
other improved form of heating. 

It seems to me that a very good way to 
straighten a column would be to place sup- 
the tire in a large 
The heat could then be 


There would, however, 


either side of 
blacksmith’s forge. 


ports on 


controlled at will. 
be the danger of too fierce a tire, which 
danger does not exist when a wood fire out 
of doors is used. 

For the benefit of ‘*‘ Apprentice,” who 
asks in issue of November 7th for some way 
of turning rubber rolls, I will state that I 
have successfully performed the operation 
a mill wheel, and think it far 


ahead of the sandpaper method described in 


by means of 
that issue. Put the rolls in an engine lathe 
fitted with an ordinary grinding apparatus, 
mill wheel. Both 
hard and soft rubber may be turned in this 


and use a rather coarse 
manner. 


For hard rubber nothing better can, in my 


estimation, be devised under the present 
knowledge of mechanics. For soft rubber 


a very good tool to use is an ordinary circu 
larsaw. It should be filed very true, and the 
ends of the teeth dressed off so that all will be 
of exactly the same radius. This should be 
done after the saw has been placed upon 
the mandrel which is to carry it during the 
a high rate of 


A high 


rate of speed given a soft rubber roll may 


Run the saw at 


speed, the roll 


operation. 
ata moderate rate. 


cause the weaker portions to be raised by 
centrifugal force from the center, resulting 
in untrue cylinder after the speed 
will add that 
can even doa good job in turning a printer's 
roller by the circular saw This 
article is made of glue and molasses, and is 


has 
stopped. | * Apprentice” 
method. 


apparently too soft for any lathe work to be 
attempted, but if he has an amateur print 
ing press and does not wish to have a roller 
recast, he can true it up very quickly by 
taking a light cut with a fine toothed circu 
lar saw in the manner described above. 

The duties of a foreman are receiving 
considerable attention from correspondents 
The man 
who has been there will realize that a fore- 


of the various mechanical papers. 


man is in about the same position as the 
man who is playing a game of checkers, 
that is, in both instances the man comes out 


best who can look farthest ahead. The 
man who can see four moves ahead will 
come out first in checkers, provided his 


opponent can only plan three moves ahead. 
It is the same in discharging a foreman’s 
the man who can plan the farthest, 
things being equal, the 


duties : 


other will make 
best foreman. 


There are several things foremen do which 


could well be dispensed with, and the 
energy thus expended utilized in other 
directions. First is watching the men; 


this is hardly necessary, as it is easily told 
what a man is doing without watching him. 
Next the foreman 

the work himself, or 


‘digger,’ who does all 
tries to, and will take 
hold and show a man while the latter stands 
by doing nothing. These men do not suc- 
ceed well as foremen ; it is their duty to lay 
out the work and see that it is executed in a 
desirable manner. 
man should beware of interference from the 


Above all things, a fore 


office ; orders should come through him, not 
directly to his men. 

Another rock upon which many an other 
wise good foreman has been wrecked is a 
mania for ‘‘saving the pieces,” which prob- 
ably strikes every shop with more or less 
force at some time or other during its ex- 
istence. Saving the pieces of iron and other 
material doubtful 
more to hunt up pieces and use them than 


is a economy. It costs 


10238 


it does to considering 


The 


to save the pieces is not to 


pay for new stock, 
the time expended upon either job. 
correct: way 
make them, 
— _ -_ 


Automatic Feed Hand Driller. 


We illustrate herewith a very simple yet 
efficient machine for hand drilling, so ar 
ranged that it may be used either in connec 
tion with an ordinary bit brace, as shown, 
or any kind of ratchet or other wrench. 

The device consists of a spindle adapted 
to receive the drill and having a square 
the 
sleeve which is threaded exter 
nally to tita yoke. The ends of this yoke 
are adapted to receive a chain which may 
The 
sleeve turns with the spindle only by fric 
the the friction, and 


consequently the rate of feed, is controlled 


shank at top. This spindle passes 


through a 
be passed around the work as shown 
tion, and 


amount of 


by a collar, which is threaded to the spindle 


above the sleeve, as shown, and can be 
tightened more or less against a flange upon 
the latter, a suitable washer being inter 


posed between them. It is found that the 
slip between the two surfaces is quite uni 
form, and the feed is under good control by 
this means. 

In using the machine it is usual to simply 
put the point of the drill in position, pass 
the chain about the work and fasten it, turn 
the sleeve until the chain is tightened suffi 
ciently to hold the device in position, and 
then apply the brace or wrench, If it is 
desired to feed by hand the nut can be left 
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loose and the sleeve turned by the knurled 

flange. Any size hole can be drilled up to 

1 inch. The machine is made by the Duff 

Construction Co., Old Orchard, Me. 
<p> 


Young Men’s Institute. 
The evening classes at the Young Mens 
Institute, 222 Bowery, New York City, re- 
One of 
the most popular classes is that in steam 
The 
workers 


port a large enrolment this season. 
engineering. enrolment in this class 
all fields of the 
practical applications of steam, viz., fire- 
men, engineers, machinists, etc. 


includes from 
They are 
taught the fundamental principles of the 
science, and also its latest developments, 
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By means of text-books, lectures and ex 
periments, a comprehensive view is taken 
of the whol subject. 

Other subjects taught are the commercial 
branches irithmetic book keeping short 
hand English grammat und technical 
branches irriage drafting, architectural 
drawing, mechanical drawing, free-hand 


drawing Some of these require a two and 
new term will 


be 


allowed to 


some a three year course A 


begin January 2, 1896. Young men 
the 


enrol at any time. 
a 


A Fly-Cutter Attachment ,to Milling 
Machine—A Sueecessful Spindle Han- 
dle—Pulleys and Shafting for Watch- 
Making Machinery. 


ages ofl 17 and 35 are 


tween 


H. Cul 


AVES 
The accompanying cut, Fig. 1, illustrates a 
fly-cuttershaft that possesses the merit of hay 
ing been well tested and found not wanting. 

It isa design that has been used quite ex 
tensively in watch manufacturing, and is 
well provided for oiling and running at a 
high rate of speed without heating. 

The shaft A is made of steel and the bear 
ing at B is hardened and ground and has a 
shown: it is re 


The 


bearings ¢ and D are made of gun metal or 


long and short angle 


as 


duced in size to lessen the friction. 


hard brass of some kind. This is better than 
hardened steel running in the same metal at 
a high rate of speed; ¢ is soldered into For 
driven in and pinned, and /) is held to a 
by a cap F. 
on to the end of G@. 


shoulder in G which screws 
The bearing adjustment 
is made by screwing # into G, and locking 


with check-nut J. G is forced into frame //. 
K is a shield to keep the oil from flying and 
the dirt from getting into the bearing. 

At the opposite end of the shaft a hard 
fitted 
taper into A and runs in composition bear 
ing 0, 


ened steel bearing piece JN is with 
This piece is split, and the cap Q 
threaded on to the end of P is used to force 
Yon to Nas re quired to tuke up side shake 

Several points of interest in the construc 


tion of this device will be noticed, ViZ. 
shaft the 
enough in the middle or body to give it 


though small at ends is 


rigidity. The tly-cutter Sis placed near the 
cone bearing, which is very smooth running, 
the driving 


and a long way from .V where 


pulley comes. The strain and heat is at the 
bearing O where the belt pulls, and so Vis 
left 
ways in Y without disturbing bearing 2 or 
the 
belt straddles the frame //, a most favorable 
position. 

The pulley WV 
serve as an oil shield. 
The holder for 

milling off a piece of rod steel to half 


straight with a chance to expand end 


position of the cutter. The driving 


is hollow at one end to 
the fly-cutter at sis made 
by 
thickness, then milling a 45-degree (on a 
side) groove in the same, and cutting in two 
These are soldered on 


the 


pieces. a square ar 


bor and ground to fit hole in the shaft 
at S, 

The screw 7, Fig. 2, passes through one 
of these pieces and bears directly on the cut 
ter S. 

Provision is made for adjusting the cutter 
sideways by the screw and spring at 2, as X 
i 
tightened with screws W, W, W. On Fig. 1 
U is a swivel screw upon which the piece 


on both drawings shows an angle slide on 


Y, carrying the whole ftly-cutter head, swiv 
els, and V V, Fig. 2, 


the same after being adjusted with screws 


are screws that fasten 
z, 2. This isintended to give the cutter clear 
ance, The depth is, of course, obtained with 
the milling machine proper. 

Too much attention cannot be given to 
the arrangements for oiling any running ma 
chinery, especially that which runs atsuch a 
high rate of speed as this. It will be seen 
that J, Fig. 2, is quite an oil tank by itself, 
but H contains a chamber opening through 
EK. 
contains holes, as shown, allowing the oil to 
pass through a center hole directly to the 
The 
otherend is equally well provided for, though 


holes in Ginto groove in This groove 


end of cone bearing B, and so on out. 


not shown in the cut. 
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The opening in P, Fig. 1, should be large 
enough to allow NV to pass through, so that 


WV Fand &£, 


the shaft can be removed or put in 


by loosening ind removing A, 


While on the subject of oiling devices at 


tention is invited to Figs. 3 and 4. The 
former shows a successful scheme for a run 
ning spindle handle, such as may be used 
fora drilling spindle or grinder shaft. The 


screw Cis screwed up to a shoulder in the 


running spindle D, which is hardened and 
ground. 
D has a to which a 


small oil hole at # 
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pulley is generally turned smaller than the 
tight one or driver to take the strain off of 
the belt when not in use. 

A hol 
at (, also in the hub at #, and 
is driven into the openings, having a 


is drilled in the rim of the pulley 
a brass tube 
screw 
at C to retain the oil. 

Then a hole is drilled the whole length of 
the hub, as shown at D, and screw-plugged 
at This hole drilled close to 
shaft hole and filed into. 

It is then packed loosely with waste, and 


1S 


each end 


the ends screwed up at J. 
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Fig, ? 
Fiy-CUTTER 


The hole 


into which Cis screwed runs beyond the end 


seen in the cut. 


is fitted 


screw us 
of (, and its extremity breaks into the hole 
tapped for #. An oil hole is drilled nearly 
the whole length of the screw @, and outlet 
holes are drilled to it as shown and connected 
with grooves or oil Channels on the outside 
of C. This part of Cis hardened, the thread 
B 


is a hardened sleeve in which OG runs and is 


ed end being left soft or temper drawn. 


kept in place by end of spindle D and the 
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Fig. 3 
SPINDLE HANDLE. 

The rubber or hard-wood 
knob A is forced on to B and held by fric- 
tion. 


head of screw (. 


This spindle can be run 
heating the handle, and filling the 
oil well at # will Keep it 


at a high speed 
without 
lubricated a long 
time. 

In Fig. 4 I have illustrated a home-made 


self-oiling pulley. A is quite a common 


pattern for small pulleys. In making the 
loose pulley it is desirable to get all the 
¢ 
I ‘ F 
a ti 
Z. t| ! 
| 
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LOOSE PULLEY. 


length needed on the hub if possible, so that 
in casting longer bosses are used on the pat- 
tern, and the same on the tight pulley is 
shortened to allow the 
in further. 

I have found it a good plan to insert hard- 
round ends in the 
ends of pulley hubs as shown at B. They 
allow the to drying 
and allowing the hubs to grind on 


driver-hub to reach 


ened steel plugs with 


oil work without 


each 


other, or on a collar or hanger. The loose 
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It requires a little more time to oil up 
than in the ordinary way, but then it will 
run for two or three weeks instead of a few 
hours or a day, as is usually the case when a 
plain hole is the only means of oiling up the 
shaft. 

The brass tube conducts the oil into the 
hole D, and also is a reservoir to some extent 
itself. 

A word When it 
tended to fit up a lot of small bench tools 


is in 


about shafting.- 
such as are used in watch factories, there is 
no better plan than to use Crescent drill rod. 
This may sound like extravagance, but it is 
not 

This steel is straight, round, true to size, 
and of sufficiently hard surface to run well 
which most such 
counters are made, without being babbitted. 


in cast-iron bearings, of 
The steel is good for tool work after being 
for shafting. When one shaft and 
counter are too much worn, a reamer the size 
of next 


used 


size larger drill rod, or two sizes 
above, can be used to open counter and save 
them as good as new. The pulleys can be 
opened in the same way. 

This is cheaper than turning a low-grade 
wiry steel, or grinding anything to standard 
size in lots for shafting, as most of the shaft- 
ing for the above class of tools is not far 
from foot lengths. 

—_ 
Biographical Notice of Eckley B. Coxe. 





We have to thank Mr. R. W. Raymond 
for a copy of a pamphlet entitled as above. 
It has been, as Mr. Raymond says, in a 
private note, a labor of love on his part to 
prepare it, and we wish that every man 
who has anything to do with industrial mat- 
ters could read it and make a study of those 
elements in the character of Mr. Coxe which 
made warm personal friends of all whom he 
came with, which made him, 
though born wealthy, appreciative of and 
sympathetic with the struggles of poverty, 
generous and liberal in every thought and 
act, yet a good and successful business man 


into contact 


and an able engineer, a good manager of 
his own affairs yet ever ready and able to 
discharge such public and social duties as 
devolved upon him. 

Every man who is “ grinding” with all 
his might to make money and giving little 
attention to anything else, neglecting his 
duties to his country and to his fellowmen, 


should read this pamphlet. It shows how a 
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man be very wealthy, may make 


money, be a large employer of labor, be 


may 


thoroughly educated and refined, have de 
cided opinions regarding political matters 
and freely express them upon proper occa 
sion, yet earn for himself that highest possi 
ble in life—the contidence, admira 


success 


tion and love of all who know him, from 
common laborers in mines to the highest 
dignitaries. 


The pamphlet in the form in which Mr. 
Raymond sends it to us is not, we under 
stand, generally obtainable, but in the form 
of a portion of the transactions of the society 
named it be obtained 20 
copy by addressing the Secretary of the 
A. I. M. E., 18 Burling Slip, New York. 

Mr. Coxe’s addresses and writings abound 


can at cents a 


inepigrams that are worth repeating and 
remembering. Mr. Raymond says: 

He was the delight of audiences and the 
His off-hand contri- 
butions to oral discussion sparkled with epi 
grammatic wisdom, the characteristic 
of which was unfortunately, as 


despair of reporters. 


form 
a rule, not 
preserved when he subsequently 

Now 
I take random 
the following examples, one or two of which 
I quote from memory : 


revised his 
remarks for publication. and then, a 


specimen remains ; and at 


‘“The problem (of engineering education) 
seems to be: Not knowing exactly what you 
to doit 


with, what is the best way of doing it?” 


want to do or the material you hare 


‘* When you go out into practical life, do 
not expect to get the place of chief engineer 
of the New York Central and Hudson River 
Railroad—you will have to wait a while. If 
you did get it, it would be the worst thing 
for you ; you would either go crazy, or be 
discharged within a month. <A doctor, on 
graduating, goes to a ,hospital, where he 
works for nothing, and does no harm—or, 
if he does harm, knows it. The 
same thing is true, in one sense, of the engi 
neer, 


no one 


I would rather have a young man 
get a place where he has opportunities, and 
not too responsible a position—one where he 
would not be overburdened.” 


‘This work (a long steam pipe across 
country) was not put up in New York City, 
where people do not want their spectacles 
covered with moisture. It is put up in the 
If 
you made a plan for it, before you had your 
plan completed your practical man would 
have it up and in running order.” 


woods. It is peripatetic engineering. 


“The great difficulty that an employer 
has in managing men is to manage himself. 
He is apt to think that he knows more than 
all his men ; but though a man be educated, 
wise and careful, some one on the other side 
will catch him if he trips.” 


‘* Young engineers should not put om airs. 
When you are exhibiting your plan for the 
works, don’t pretend that you invented the 
fire-place or the chimney.” 

‘The usual practice in the preparation of 
anthracite is to take out as much of the slate 
as practicable, and persuade the consumer 
to accept the rest as coal.”’ 


‘*Eternal vigilance is said to be the price 
of liberty; it is also the price of cheap 
steam.” 

—— e@>eo —— 


A Simple Trap. 


We illustrate what is called by the mak- 
ers, for the sake name, the Diamond 
trap. This isa simple and inexpensive de- 


of a 


vice specially designed for automatically 
discharging the water of condensation in car 
heating, heaters in rubber works, and simi- 
lar places where, say, 500 or 1,000 feet of 
j-incb or 1-inch pipe is to be taken care of. 
The steam is to be connected to the side 
opening, and the discharge takes place at 
the bottom, as the cut stands, although the 
valve may be placed in any position most 
convenient. 

To adjust the valve for service steam is 
first allowed to blow through until the en- 
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tire valve is thoroughly heated. The head 
B with the expanding plug C is then 
screwed down until the face or end of the 
plug comes down on the valve seat and 
stops the flow. The jam nut A is then 
screwed down and fastens the plug per 
manently in position, and the outer cap is 
screwed down tightly over all. While the 
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SIMPLE TRAP. 


chamber is filled with steam the valve will 
remain closed, but as the water collects in it 
the temperature will fall, the plug @ will 
contract, being made of special material for 
this service, and the water will flow out 
until the steam arrives again, when the valve 
will instantly close. The Diamond trap is 
made by Jenkins Brothers, 71 John Street, 
New York. 
a 
LETTERS FROM PRACTICAL MEN, 
The New Kink tin Calipers, 

Editor American Machinist : 

I am not surprised at learning that the 
new kink in caliper construction, which I 
described in the AMERICAN MACHINIST of 
October 24, was really not new. But Iam 
surprised that this device should become the 
subject of severe criticism. If the writer 
of the letter to which I refer, and which 
appeared on November 4, is perfectly fa 
miliar with the use of calipers, and has not had 
his conception of the utility of those shown 
warped by the association of reflectors, mi- 
croscopes and the like, then I certainly owe 
you and your many readers an apology for 
what would seem to be an attempt to hum- 
bug the unwary, and that without any 
special incentive for doing so; for it must 
be understood that the attachment in 
question is no pet scheme of my own, and 
hence has not been looked at through an in 
I trust there is enough 
of general interest attaching to the subject to 
Warrant you in allowing me to notice briefly 
some of the objections raised to these calipers 
by Tecumseh Swift. 

In order to establish the usefulness of this 


ventor’s spectacles 


tool, the burden of proof must rest upon me, 
inasmuch as it ‘‘ has been proposed and tried 
over and over again.” Since | first learned 
the use of calipers, the various styles of 
standard gages and micrometers have come 
into use, so that there need be no excuse 
these times for a machinist not having a 
clear conception of what constitutes acev 
racy. Again, I now have betore me a pair 
of these improved calipers, having a work- 
ing range of eight inches, and a supple- 
mentary range by the indexed pointer of 
one-tenth of an inch. I should think this a 
sufficient allowance to enable Mr. Swift to 
hold a finishing cut. My experience shows 
that this varies some with different kinds of 
work. Usually, however, one thirty-second 
to a sixty-fourth of an inch is enough for 
this purpose. 

Now, after ‘‘ thinking over the matter a 
little’ and putting these calipers to a practical 
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test, I know they will do what I claim for 
them.and at one setting of the main joint they 
will indicate a reasonable amount for a finish 
ing cut, and also give the finishing size with 
all needed accuracy for ordinary lathe work 

It would seem to me that your corre 
spondent should know, when the index is 
at zero, the point where the finishing size 
should be shown, that the caliper is used 
precisely the same as any other form of 
calipers and that the delicate sense of touch 
is more to be relied on here than that of 
sight, as we can only know when the caliper 
is square on the work by finding the posi 
tion where it will pass over the shaft the 
easiest. When calipers pass over with 
out touching, we never know where we are, 
and the device we have shown is not par 
ticularly intended to show a man how badly 
he has botched his work. 

As to the fineness of the graduations on 
the index, | will say they are sufficiently 
coarse not to injure weak eyes, or require a 
magnifying glass. On the calipers in hand 
they are nearly one-sixteenth apart, and on 
a smaller pair need not be less than one 
fourth of this, which is the usual limit of 
the steel scale. It may be well to notice 
what there is in manipulating these calipers 
that upsets the whole art of calipering. As 
was said at the first, the spring for holding 
the pointer against the pin is not essential, 
and in those in hand this is omitted. But 
whether used or not, the thumb of the hand 
holding the calipers may be made to rest on 
the pointer, and as this is forced away from 
the pin in passing over a shaft which is 
larger than the finishing size, it may be held 
in this position until removed from the 
shaft, and placed squarely before the eyes. 
There is certainly nothing in this requiring 
dexterity, and any slight inaccuracy in the 
operation could not seriously effect a rough 
ing cut one way or another. 

The most serious objection to this device, 
and the only one, | think, worth naming, 
is that which Mr. Swift refers to last, viz., 
the fact that the graduations as an index to 
size can have no definite value. But it 
will be found thatin the practical operations 
of determining the position of the pointer 
for a press, or shrinking fit, or for a rough 
ing cut, it is not essential to know just how 
many ten-thousandths have been allowed. A 
common practice with lathe men, I believe, 
and onel have often employed in setting 
calipers for tight fits of various kinds, is to 
judge of the allowance by the amount of 
daylight seen between the points of the 
calipers. Such guessing, with a good deal 
of practice, may do very well when it hits. 
A little experience recently bad in shrink 
ing on some steel collars proves how unre 
liable such methods of measurement are. 
By setting my calipers to the exact size of 
the collar, just as any calipers are set, the 
index resting at zero, when transferred to 
the shaft, | found that the first collar was 
three points or spaces smaller tban the shaft. 
This went on easily when heated to a red 
heat. The next one measured nearly five 
points smaller, and still this slipped on 
easily when hot. The third was seven 
points smaller, and manifestly too small, as 
proved true when an attempt was made to 
put it on the shaft. All this only shows the 
necessity of employing standards, or some 
means more reliable than guessing. 

It will be seen readily enough that a close 
approximate value for the graduations may 
be determined by applying the calipers to 
an ordinary steel standard, The larger half 
of the useful scope of the instrument will ob 
viously show much less variation than the 
first half. 
that is objectionable in this feature, | 


Waiving whatever there may be 


believe there is enough remaining of useful 
qualities in this tool to commend it to the 
machinist, and especially in shops where 
measuring appliances and standard gages 
are not provided. 

** QUIRK.” 


Captain Ericsson’s Portrait, 
Editor American Machinist : 
In your last issue I notice in the report of 
A. S. M. E.’s meeting a statement which is 
erroneous, and should be correeted. 
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Referring to the portrait oft ¢ aptain Erics 
son, recently acquired by the society, you 
say that I saw it ‘‘ hanging in Mr. Ericsson’s 
house in 1862 and 1864." 

I never saw this painting before the meet 
ing, and did not personally know the Cap 
tain at the time mentioned 

My acquaintance with him was of a more 
recent date, when, as superintendent of the 
De Lamater Iron Works, I carried into 
execution his inventions of the submarine 
gun, solar engine and high-pressure expan 
sion steam engine. ALFRED H. RAYNAL. 

|Our reporter was mistaken in the name. 
It was Mr. H. B. Roker who identified the 
portrait. Mr. Raynal, however, cannot 
prove himself guiltless of the presentation 
to the society of the valuable work at 
tributed to him.—Ep | 


Turning Cones or Tapers, 

Editor American Machinist : 
While ‘‘M. E.” 
subject in your issue of November 21st, he 


was elucidating the above 


might, with propriety, have given the grind 
ing machine artist a blast about setting his 
emery wheel properly with relation to the 
work, as having the wheel too high or too 
low in grinding taper work has the same 
effect as ‘‘M. E.” has shown in regard to 
the lathe tool, although not to the same ex 
tent, particularly if the wheel is large in 
diameter. The curving effect is noticed in 
long taper reamers for spindle holes, like 
tail spindles of lathes. In grinding these the 
tooth rest is moved to get proper clearance, 
instead of moving emery wheel, with the 
result of a slight concavity in the length, so 
whoever has to fit a center to one of thes 
holes has to first *‘ get on to the curves” of 
the reamer grinding fiend, usually by means 
of a file, as it is a hopeless task to attempt to 
set a turning tool as much above the center 
of our lathe as some other fellow whom we 
never saw had his tooth rest below the 
center of his reamer grinder. 
WALTER GRIBBEN, 
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Repairing a Marine Crank Shaft, 
Editor American Machinist : 

The crank in the sketch was the middle 
section of a triple-expansion engine shaft. 
The end marked ( was loose, and the engi 
neer had expanded the eye of the crank with 
the shaft in place and putin shims of Russia 
iron 14 inches wide and 7 inches long, but 
making one trip loosened it, so they con 
cluded to send it to the shop. The shaft with 
end marked C was centered true and then a 
cut just enough to true it was taken on it 7 
inches long. The coupling A on the other 
end of the shaft was caught in the chuck, 
and the shaft B was run in a steady rest 
and the lathe counterbalanced. The eye of 
the slab that C fitsin was bored large enough 

is The end of 


shaft O was keyseated and a wrought-iron 


for a bushing inch thick. 
bush was bored and shrunk on and fastened 
with 4inch screws along each side of the 
keyway. After fastening the bush on it was 
turned .012 inch larger than the hole. The 
bush was then cut at the key way and a taper 
feather fitted in the shaft with the same al- 
lowance of .012 inch. The shaft pressed 
into the crank at 150 tons. After it was to 
gether we found that it was only out of true 
.007 inch, which showed that some care had 
been taken in doing the job. The whole 
time was 30 hours. I neglected to show a 
shoulder on shaft and bush of ,'; inch and 
inch long to keep the bush from moving 
when pressing in. GEO. Korrsky. 
New Orleans, La. 


That V-Threading Tool, 
Editor American Machinist : 
In your issue of October 3ist I noticed 
the design by Mr. A. H. Cleaves tor a tool 
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indicated by the above tith It is not the 
design or construction of this tool that I 
wish to criticise, for if the instructions are 
closely followed, the result ought to be a 
very good job of tool work I think, how 
ever, that it would be an improvement if 
the locking device for the cutter 7/7 acted on 
the worm wheel. instead of on the worm, 
is there is liable to be some little looseness 
between the teeth, unless they are very well 
made, and then, of course, they will wear in 
time. This would be dangerous in the case 
of very fine screws, as the cutting face of 
the tool 17. being above the center of the 
spindle G, would have a slight circular 
motion, thereby giving drunken threads as 
a result. But to get down to the point, M1 
Cleaves, toward the end of his article, says 
‘J and A then, being graduated, admit of 
setting the tool // at the proper ingle for 
cutting right or left-hand threads Now 
I suppose Mr. Cleaves means that he can 
incline the tool IT to the angle which the 
pitch of the thread makes with a line pet 
pendicular to the axis of the screw. No 
doubt he can dothis with the tool described, 
IL think not Now 


suppose we have our thread tool ground so 


but is it right to do so 


that its cutting edges form an angle of 60 
degrees. We insert it in the holder with its 
sides perpendicular, and the upper surface 
parallel with the axis of the screw. Now, 
if we adjust it so that its top surface lies 
in a radial line to the center of the work, we 
can cut a thread, the sides of which will 
form an angle of 60 degrees on the line of 
centers. But the moment we incline this 
tool to the angle of the screw, we no longer 
have our 60 degrees, but something else 
We cannot gall it an angle, for the sides of 
the thread will be curves. These curves, 
however, will not be easily detected in’ the 
general run of screws, but they are there 
just the same, and no doubt could be readily 
seen in screws Where the angle of the thread 
is great, as in double, triple, or quadruple 
threads. The way to avoid them is to keep 
the upper surface of the tool parallel with 
the axis of the work. If Mr. Cleaves wishes 
to use his tool as he proposes, he can do so 
by having a different tool for each pitch, 
and for every diameter of the same pitch, 
both right and left hand. He will also re 

quire special appliances for grinding them 
When we consider the great variety of 
angles, which are the result of the various 
combinations of pitches and diameters, we 
are forced to conclude that if Mr. Cleaves 
desires to provide himself with a full kit of 
tools for right and left-hand threads (which 
would be necessary if they are used in the 
manner he proposes) he will also need a 
rood strong box of generous proportions to 
keep them in, and if he be of a roving dis 
position it may cost him something for 
freight. os ee oe 

The Fractures of Malleable [ron and 

of Steel Castings, 





Kditor American Machinist: 

In answer to Question 420 of your issue of 
November 28th, you say that malleable iron 
has a skin of a fine white grain, and inside a 
dark color, and steel castings will show a 
uniform granulation over the whole surface, 

Now this is contrary to my experience, 
which has been just the opposite to what 
you write, and I send you samples. The 
largest piece is sold as a steel casting, and | 
find it acts as such. 

Half of this piece is hardened by placing 
it in a crucible of red-hot lead for a minute, 
and then plunging it into luke warm water, 
making it so hard that a file will not mark it, 
showing it to be steel. 

The smallest piece is sold for malleable 
iron, and cannot be hardened the same way 
as the other piece, but must use the process 
for hardening wrought-iron, proving it to 
be iron. 

The largest piece, according to your de 
scription, would be malleable iron, and the 
smallest would be steel casting, but the 
hardening shows just the opposite. 

Philadelphia, Pa. wR. He. 

|The pieces sent by our correspondent are 
undoubtedly genuine samples, respectively, 
of malleable iron and of cast steel, or stee 
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casting. In the process of ‘‘ malleableizing 
the skin may be of almost any thickness 
according to the time the process is con 
tinued, and in the case of thin castings it 


often extends clear through, as in the sample 


sent, which at the fracture is nowhere more 
than 4 inch thick The fracture of the steel 
casting seems to show a uniform material 
all through, although it, of course, has 
not the bright metallic luster of forged 
tool steel. Daily familiarity with these 
appearances gives an incomparably better 


means of judging of the material than can 
be expected from those who see them but 
Ep. | 


seldom. 


Some Suggestions on A, 8S, M. E. Papers 
and Discussion of Them. 
Editor American Machinist : 
The manner—the smoothness— of the meet 
ings of the A. 8S. M. E 
criticism as it can well be, therefore I only 


is about as far above 


offer what follows in the way of suggestion. 

In regard to reading abstracts of papers in 
presentation, all in the 
of attendant and it 
reasonable presumption that if they are par- 


these papers are 


hands members, is a 


ticularly interested in any of them they 
have given it or them attention. Now, 


many authors cannot see their way clear to 
present their papers otherwise than by read 
ing them in full, to the limiting of the time 
that be 
profitably used for other purposes. 


might given to their discussion or 

In papers thus read reference is usually 
had to tables and cuts, such reference being 
as bad as Greek, except the listener holds a 
copy of the paperin his hand, and then he 
can scarcely follow the reader fast enough. 
If 


hand, or has not carefully studied it, 


paper in 
the 
author’s presentation is unsatisfactory, or at 


the listener does not have the 


least is likely to be so. 
It to 
rather casually, that if 
idea if Secretary Hutton could present all 
the abstracts of papers Not 
being the author he naturally 
enough, over-enthusiastic, and his abstracts 


the writer, 


would 


has occurred present 


be a good 

presented, 
is not, 
of papers are always terse, and to the point, 
and at the same time comprehensive. This 
may not be feasible, but again it may be. 
There would certainly 
dignity on the part of the author. 


be no surrender of 

Another thing that is apt to be discour 
aging to listeners is the disposition of speak 
ers in the discussion of papers to stray away 
from the They to 
things, not without interest but irrelevant. 


subject. stray other 
Members doing this should, undoubtedly, be 
called to the question. of 
the lawyer in a provincial town. He was in 


want of an office boy, who would find an 


One is reminded 


opportunity to work his way up as high as 
he could reach. He advertised in 
paper and at the time designated found a 
To them he 
told astory, telling them to ask him such 


a local 


half dozen boys in waiting. 


questions, at the conclusion, as they were 
the most interested in. le told them about 
an old gentleman and his wife, an old _ flint 
lock gun and a hawk 
raiding the chicken preserves, and the old 


The hawk had been 


gentleman, with vengeance in his intent, 
had put a rather enormous load in the barrel 
of the flint-lock. The 
morning the hawk perched himself on the 


ancient very next 


barn. The old gentleman, closely followed 
by his wife, sallied forth to wipe out the 
source of his trouble. He fired at the hawk 
with rather disastrous results. The back 
ward intention of the knocked down 
both the old gentleman and his wife, the 


gun 


newspaper wadding set the barn on fire, and 
there were some other accidents which my 
memory fails me on, 

Then came the turn of the boys. 
them wanted to know if the old gentleman 
was killed, another if the old_ lady 
seriously injured, another if the barn burned 


One of 
was 


up, aud so on till there was no one left to 
inquire but the smallest boy of all, who had 
paid but little attention to either questions 
or answers. When there 
opportunity, his eye brightened with ex 


seemed to be an 


pectancy as he rather eagerly asked: ‘* Did 
he kill the hawk ?” 
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This was enough for the shrewd lawyer 
You,” said he, addressing the little fellow 
ire the boy I want 

It would be superfluous to point a moral. 


F. F 


HIEMENWAY 


r 








SOME SHOP CRANES 
Some Shop Cranes. 
Yditor American Machinist: 
There are, of course, thousands of shops 
where it is not possible to put in electric 
be 


to go to the expense even if it were possible. 


cranes, and where it would not advisable 
Yet there arise emergencies when it would be 
desirable to have a crane in some particular 
place, just for a day, if not permanently. 
Noting in the cylinder shop of the Bald 
win Locomotive Works that on every other 
post there was an electric jib crane which 


commanded practically the entire space in a 


radius up to the next post, so that the 
heaviest cylinders with their saddles and all 
could be taken out of one special tool and 
landed in another or on a truck, the idea 


occurred to me that in shops similarly con 
structed, having circular iron columns sup 
porting the roofs or holding up valleries, it 
be bolted 


around every post, near the base and above, 


would feasible to have collars 


and to have jib or other cranes which might 
be 
operated by hand or 


temporarily affixed to the post, being 
by electric motor as 
might be desirable. A shoe partly embrac- 
ing the pillar at the bottom and resting on 
the collar would serve as the lower support 


for an iron tube for the jib proper, and 


would receive thrust strains only ; a strip 
encircling the pillar near the top would 
answer as the point of attachment for a 


narrow beam of rectangular section, bearing 
at its outer end on the outer and upper end 
of the boom, and on this would play the 
pulley trolley. Where the pillar was large 
there could be two tubes for the boom, these 
coming together at the top in A style. 

Such a temporary crane could be put up 
in a short time by two men, and would 
serve to handle pieces cheaply, which would 
otherwise cost a great deal of labor and con 
sume a good deal of time to move. 

A good swabbing with blacklead (graphite) 
and tallow on the top edge of each collar 
The 
lower shoe would require a back strap to 
but this 
The upper member having: a pull 


would make the device slew readily. 


prevent accidents, need not be 
heavy. 
on it should encircle the pillar more com 
pletely. 

A variation of 
would not permit very well of the space 
about the bottom of the pillar being taken 


up by a crane, would be to have two collars 


this for such places as 


both well up on the pillar, the lower one to 
receive a shoe for the support of a horizontal 
the 
upper one to take the downward thrust of a 
to it 
tension members supporting the outer end 
of the jib. 
have all three collars so that either portable 


beam of rectaagular cross-section, and 


strap having attached one or more 


In fact, the same pillar might 


crane could be affixed to it as occasion called 
for. G. 
Case-Hardening in aSmall Way. 
Editor American Machinist: 

In regard to case-hardening in a small 
way, wesend you the following method, 


which has given us very satisfactory results : 
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I 
V 


{ 


We take a piece of 4-inch pipe about 12 or 
both ends, and 
We then 


vack the articles to be hardened in this pipe, 


tf inches long threaded at 


crew acap on one end to stay 
vith a small amount of potash (say about 10 
the other 
the 
time having 


ents’ worth), and then screw on 


cap, in mean 
a vood 
big fire charring on 
We then 
~ bury this pipe with 
the 


very 


forge 


its contents in 


fire and heat 





Fig. 2. 





carefully to a_ red 
heat let it 
main so for two or 
three 


which 


and re 


hours, after 
we remove 
the 


Ww Cc 


fire, 
ap 
plunge the articles 
cold 
quickly as possible. 

Care be 
taken to leave cap 


from un 


scre and 


into water 


as 


must 
Machiniat 


American 


comparatively 
it 
be very liable to stick in trying to unscrew 
red heat. 
hammer are good before trying to unscrew it. 


loose, as would 


it while at a A few taps with a 

We have used one of these pipes about 
two years, and for a temporary outfitit has 
given us very good service. Of course, 
where the work is on a larger scale a special 
furnace should be built, as the potash could 
be abandoned and the receptacle for the arti 
be hardened could be kept at a red 


heat with less watching. 


cles to 


We occ asionally throw in a few test pieces, 
that the 
ing process goes in about ‘inch, Of course, 
this depth be all 


classes of work, but it answers our purpose 


and in breaking them find harden 


may not sufficient for 


very well. If greater depth of hardening 
was desired the articles could be left in the 


fire longer. B. B. M. 


Case-Hardening in a Small Way. 
Editor American Machinist: 

Let the man that wants to case-harden in 
a small way take a piece of pipe as long and 
of sufticient hold his 
Without any danger of touching the inside of 
put the 
pack around it with bone dust or whatever 
he 


forge, or under the boiler, or in the stove, or 


a diameter to work 


the pipe ; his work in middle and 


Wants to use ; put the whole thing in his 


sit on it, or do anything to get it hot: then 
take it out of the fire and dump the whole 
oil, or Whatever he 


Wize. ©, 


thing into the water, or 
hardens in. 


Case - Hardening — Annealing 
Hardened Articles, 


Case - 
Editor American Machinist: 

I noticed in your issue of the 12th your re- 
quest for information in regard to case-hard- 
ening. Ihave had some experience in case 
hardening small articles of various kinds. 
The pieces can be heated in a pan, box or 
wire basket over an ordinary forge to a 
blood red and then sprinkled with powdered 
cyanide of potash, then put over the fre to 
Then 


merse them in water containing a little salt. 


bring them upto color again. im- 
Of course you can also use yellow prussiate 
of potash, but I prefer the cyanide as I 
think it gives better results. Very good re- 
sults may be obtained by heating cyanide in 
some kind of a deep pan, making it red hot, 
and then it will be thoroughly melted. Then 
lower the pieces into this pan by means of a 
You them in soak 
to well heated 
through, and then raise the basket out of the 


wire basket. can leave 


long enough have them 
cyanide, shaking off the surplus material ; 
the It 


advisable to have the basket on 


then immerse In water above. 


as 
would be 
the end of a rod so that the operator may be 
the " 


count of so much cyanide sticking to the 


some distance from water; as, on ac 


basket, itspatters and gives a nasty burn. I 
*; inch thick hardened all 
the way through by using this process. 


have seen pieces 


Ihave also case-hardened by heating the 
pieces in animal charcoal inclosed in a thin 
iron box to a blood red, and then dropping 
the pieces from the box into the water, and 
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have known of a case where two thread-cut 


ting dies were made of machine steel by mis 


take, one 43-inch and the other @-inch, and 


some time 


both have been in use for ane 
seem to hold their edge in first-class shape 
they were hardened by the last mentioned 
process. 

I have had quite some experience in mak 
ing dies of machine steel and hardening with 
had 
for metals, such 

In I punched 10,000 
brass ; inch thick and found 
the die in good shape. 


have excellent results, 


xX ft 


and 
using them 


cyanide, 
as brass, 
copper, etc. one case 
blanks out of 
I have also found 
that they can be ground on the surface to 
sharpen them, and the steel seems to be hard 


I have 


trying this 


quite a distance below the surface. 
had 
method for punching steel or iron, so cannot 
add that 
be annealed by 
putting kind of 
iron box with a little sulphur dropped in, and 
then heated red and allowed to cool. 
Harry W. STONE. 


never an opportunity of 


say how it would work. I might 
case-hardened pieces may 


them into some a closed 


Brookly n, N. ¥. 


The Size of the Bilge Injection—Mr, 
Dickerson on Naval Engineering Mat- 
ters. 

Machinist : 

to the loss 


Editor American 
It cry back 
‘‘ Arctic” and E. N. 


denunciations of constructing engineers be 


the 
his 


is a far of 


Dickerson and 
fore jurors as ignorant as himself regarding 
the details of marine work. 

Mr. Durfee says, *‘It is of the first conse 
quence that the size of the bilge injection is 
sufficient to admit to the air pumps—(I sup 
pose he means condensers) 


That is very true, but I 


all the water they 


can dispose of.” 


should also add that it is also a matter of 
life and death that the end of the pipe be 
so well under water in the bilge that it 


shall draw no air. 

If it does the engines of those old times 
of low pressure (the ‘‘ Arctic’s” maximum 
was 14 pounds) must stop, and the immens« 
pumping and propelling power is gone. 

I never heard that the designers made the 
bilge injection pipes any larger in conse 
quence of Mr. Dickerson’s fulminations, and 
(at one time rather e 
with the old at 
was that they were amply large. The difti 
to the 
crooked and clogged passages of the bilg« 
that 
under water when the valve is anywhere 


my own experience X 


tended) sen 


jet condenser 


is make the water flow in 


culty 


sufficiently fast the pipe can be kept 
near full open. 

With a free flow, everything loose in the 
bilge tries to get into the pipe to clog o1 
break the air pump, which in the old times 
was a tender and delicate structure. 
broken short off by simply 
leaving the injection valve open when stop 


I once 
saw a bucket 


ping, flooding the condenser, and then start 
ing the engine, and I have seen engines 
stopped by having on too much injection. 
The air pump was fil.ed with solid water, as 
by Durfee 
These two gentlemen seem to have forgotten 
of the Watt 
air from the 
denser, and that is the reason the pumps ar 


recommended Dickerson and 


one important function air 


pump, @. ¢., removing con 
so large—) feet diameter and 5 feet stroke 
single acting was the size on the ‘* Arctic, 
as given by Mr. Durfee. 


Now to get the best results the air pump 


should not be more than one-third filled 
with water at each stroke; if more water is 
admitted, the capacity of the pump for 


drawing air is reduced, the amount of air 
which always goes in with the water, is 
increased, and the vacuum, which was th 
life of the old-time engines, is reduced or 
too 
cold in consequence of too much water, th 


destroyed. If the condenser is worked 


feed water is too cold, and the supply ot 
Then 


leaks, always with us, which are constant, 


steam is reduced. there are the air 
no matter how slow the engine may go. (Your 
grammar man will please not make me say 
slowly.) 

Dickerson’s calculation I find was made on 
the assumption that it was possible to keep 
the engines up to full speed—14 revolutions 


per minute—and this in a gale or after a col- 
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lision and with flooded air pumps and con 
densers, and consequently no vacuum and 
the water running back into the eylinders, 
which in the side lever engines of the 
** Arctic’ were lower than the injection pipe 
nozzles on the condenser. It is difficult to 
find a more preposterous statement, yet 
Dickerson attained much newspaper notori 
ety through continually putting such state 
ments out. 

I will now present alittle calculation based 
upon actual personal knowledge. 

One of the air pumps, 5 feet diameter and 
5 feet stroke, single acting, had 98 cubic feet 

3 

cubic feet for actual discharge ; at half speed, 


displacement, but only 4 filled gives 32.66 


or 7 revolutions per minute, it is 229 cubic 
feet per minute. 

Now take the bilge injection having a con- 
stant flow due to a vacuum of 24 inches—24 
inches mercury is equal to 24 feet head of 
water; take off 8 feet for lift and friction and 
we have left 16 feet head for driving the 
water in, andy = 8& V/ il 8 x4 32 feet 
per second velocity 32 60 = 920 feet per 
minute; the area of the 7-inch is .26 square 
foot, and 920 * .26 = 239 cubic feet. 

Therefore I hold ‘‘that the size of the 
bilge injection of the ‘ Arctic’ was suffi 
cient to admit to the air pumps all the water 
they could dispose of,” and maintain the all 
important vacuum in the condenser. The 
vacuum must be maintained or the water 
will not flow in at all. 

While writing of air pumps I will note 
that not very long ago one of your corres 
pondents proposed two pumps for a jet con 
denser, one to remove the water, the other 
for the air. I have not seen published any 
account of his results, but I know perfectly 
well what they must be. His dry air pump 
must leak too much air after a little running 
straight back to condenser, and itis not prac 
ticable to make adry pump for an engine 
with so little clearance as those in laborato 
ies. The vertical air pump of Watt—the 
same as an ordinary kitchen pump—is most 
perfect in its action; the water fills the 
clearances and seals the leaks. 

It was with a laboratory air pump sub 
merged in water that Robert Boyle 250 years 
ago performed about every possible experi 
ment in what we now call pneumatics. 

As regards Dickerson, the example given 
by Mr. Durfee is but one out of hundreds of 
his"extravagant statements, I will give some 
which came under my own observation. 

The U. 8. steamship ‘‘ Chenango” and 
the bursting*of one of her boilers in 1864, of 
which I made mention in one of;my ‘letters, 
was plainly caused by lack of material in 
the stays for the flat top. She was steaming 
on her trial trip in New York Bay with no 
special attempt at high speed, but merely to 
make certain that everything was all right 
before going to sea. About 25 men were 
killed, and this made necessary a full sized 
coroner's inquest in Brooklyn. The builders 
of the boilers engaged Mr. Dickerson as ex- 
pert and counsel and general bulldozer, to 
fend off the blame which they richly de- 
served, and this was the way he did it : 

He simply asserted, without presenting a 
shadow of experimental fact, ‘‘ that because 
the boilers were Martin's patent (vertical 
water tubes over furnaces) that they must 
foam excessively, and foaming excessively 
the water must have been short and the 
steam tremendously superheated, and the 
foaming of that water into that superheated 
steam caused an explosion as sudden as gun 
powder, which no safety valve could relieve 
and no gage measure. 

‘* Everything done by the steam bureau of 
the Navy Department must be wrong any 
way, because they would not adopt the 
Sickles cut off for their engines.” 

Some calculations as to the weakness of 
the stays being presented to him, he re 
plied: ‘‘Strong staying fora boiler is not 
necessary. The raising of steam in a boiler 
is an operation more delicate than loading : 
scale with feathers.” 

At another time: ‘‘ That stay is strong 
enough to hoist the whole boiler out of the 
ship ;” and this was true, but it is also true 
that you can take almost any stay out of 
any boiler and lift that boiler with it. 
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Another one of his brilliant statements 
commenting on the ** Michigan ”’ expansion 
experiments made in 1861 ‘They meas 
ured the feed water as if it cost money 

Now the method and manner of experi 
menting adopted by Mr. Isherwood at that 
time has become the standard for the world. 
These things took a great hold with the ig 
norant public and with many who ought to 
have known better. 

Mr. Porter has embalmed in his book some 
of the lies of the time in his argument for 
quick speed engines Ile says ‘*Mr 
Isherwood by running the engine very slow 
was enabled to show a loss instead of a gain 
by expansion.”” Now the record shows that 
care Was taken to have the speeds as near 
alike as possible. In another place he speaks 
of the great expense to the Navy Depart 
ment in carrying out the experiments 

The record shows 180 tons of coal burned 
and the cost I can give (as I was attached to 
the ship directly after) as 52 per ton—ante 


war price. There was also consumed eight 
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for dipping stick which remains in plac 
permanently for ascertaining the depth ind 
condition of the oil 

/]—Groove in topShalt of] box for chain 

/—Hole in lower half of box for chain 

Fig. 1—End view with one-half in section 
through middle of length of journal 

Fig. 2—Side view with one-half of oil 
pan, ind one-half of top box in section, 

Fig. 3—Plan of oil caps and pan. 

Fig. 4—Transverse section showing a 
commodation for chain on one side, and for 
leather wiper on the other side. 

Newark, N. J. 


J. UH. ABERCROMBII 


Leveling. 
Rditor American Machinist: 

In the AMERICAN Macutntst for Decem 
ber Sth, T. Swift has an article about 
‘A Little Dangerous Knowledge About 
Leveling,” and says about his line /7 / that 
“the curvature for any other distance is 
just as the square of the distance.” If this 
is true, how long would /7 J be if # I 
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delive red to the char ri in process of com 


pression, at the crank angle stated, was 
As incredible to my mind now” (at the 
time of writing is it was when I first 


heard it from the lips of Mr. Pennington.” 
In a concluding paragraph of my manu 
script I denied all knowledge of the real a 
tion of the Pennington motor, and this para 
graph was not printed, the editor probably 
not wishing to weaken the article 

The editorial referred to on page 988 does 
not correctly represent myself or the Kane 
Pennington motor. 

The Kane-Pennington motor gives more 
power for its weight than any prime mover 
previously made ; it is, so far, the superla 
tive achievement, and as such is fully en 
titled to the prominence which I gave it in 
these columns. It gives indicator cards 
which show its efficiency, and fully warrant 
all assertions made in my manuscript. A sec 
ond article on the Kane-Pennington motor, 
now in the hands of the editor of the 
AMERICAN MACHINIST, gives the true story 

















gallons lard oil and 50 pounds tallow, and 
the engineers and ‘firemen were under pay 
all the time, experiment or no experiment 
Witnram HH. HARRISON. 
Braintree, Mass 


Self-Olling Hangers, 
Editor American Machinist : 

I have received a request from abroad for 
a sketch of the self-oiling *hangers described 
by me ina former, letter. As others besides 
my correspondent might be interested, I 
send you a drawing showing the details of 
arrangement as appliedZto a 38-inch Sellers 
hanger. Thejfollowing explains the letters 
of reference : 

A—Pan, made in one casting embracing 
hanger and journal boxes, and containing 
oil. 

B—Caps bolted to the pan and supporting 
it, enclosing and resting on top half of box. 

C—Wood packing between pan and caps. 

D—Leather packing at ends to prevent the 
oil spreading along the shaft. 

EL—Leather wipers placed at ascending 
side of shaft, one at each end of journal. 

#—Chain carrying oil to the shaft. 

(;—Small caps covering the space around 
the arm of the hanger, one having a hole 
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was 4,001 miles, or a little longer than 4 C? 
Would it not be nearer the truth to say 

that the line JJ 7 is equal to the versed 

cosine of the angle CO (# B) in his sketch 7% 

Hartford, Conn, A. L. NEWTON, 

{We cannot help thinking that our corre- 
spondent overdoes the matter. If a rule is 
good for four thousand miles he should be 
satisfied. If A JZ was 4,001 miles it is evi 
dent that a perpendicular from its extremity 
would not touch the earth at all, so that he 
is supposing an impossible case. 

Mr. Tecumseh Swift (we happen to know 
that he is very sensitive about having his 
name abridged) got along very well without 
dragging in the versed cosine, and many of 
our readers will be well content to do a 
little job like this in his own way.—ED. | 


The Kane-Pennington* Motor, 
Editor American Machinist : 

An editorial article on page 988 of the 
AMERICAN MACuINtst makes it appear that 
I was deceived in the matter of the Kane 
Pennington motor. Such was not the 
case. Isaid page S81, last column, that I 
could not believe in the efficiency of the 
double spark ; that the statement that the 
efliciency of the motor was due to a spark 
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of the action of the mechanism of this motor; 
of its economy I know nothing ; inferentially 
this economy is high. 

Thos. Kane & Company cannot be cor 
rectly mentioned as ‘‘inexperienced” in gas 
engines. They were among the very first 
users of electric spark ignition east of the 
Rocky Mountains, and have made and sold 
over 3,500 gas engines within the last ten 
years. JouN RANDOL. 

The fact that John D. Rockefeller, of the 
Standard Oil Co., has acquired large inter- 
ests in the Mesaba Range district, and that 
fourteen large steam vessels, suitable for 
carrying ore, have been ordered by him and 
his allies, is considered by many to portend 
some sort of combination or control of iron 
ore production in that region. 

If such a combination is eventually made, 
it will be likely to follow a considerable 
period of low prices for ore, but the one 
sure and immediate result is that the lake 
shipbuilding establishments are crowded 
with orders, and will rush the construction of 
the new vessels to enable them to participate 
in next season's carrying business 1f possible. 
Among the concerns that have received or- 
ders are The Globe Iron Works, Cleveland : 
Chicago Shipbuilding Co., American Steel 
Barge Co., F. W. Wheeler Co., Bay City, 
Mich.; Cleveland Shipbuilding Co., Detroit 
Dry Dock Co. It is stated that contracts 
now on hand will prevent the acceptance of 
additional ones for vessels to be delivered 
next season, 
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The index to the volume for 1895 goes to 


subscribers with this, the closing 


issue of the year. To all others the index 
will be sent upon receipt of postal card re 
quest, with address. 

To our readers we tender the compliments 


of the season, and beg to announce that the 


first issue of the AME"™1. AN Macutnist for 
the coming year will appear in new and 
more attractive form—a form which we 


think will be more convenient for readers, 
and will enable us to more efficiently fulfill 
our mission, t. ¢., to be *‘ the leading journal 
of- machine construction.” 

We shall have additional space for read 
ing matter, and shall devote that space to 
purposes which we think will be appreciated 
by all who have to do with the science and 
practice of machine construction. 

Along with other things we shall take up 
the subject of electricity, and shall treat it 
from the standpoint of the machine con 
structor and engineer—who wants to know 
something of electricity in a practical way 

not from the standpoint of the electrician, 
solely. 

Other improvements are contemplated 
which can be best explained when the reader 
has before him the concrete example—our 
issue of January 2, 1896, a year which we 
hope will be a happy and prosperous one 
for all our readers and friends. 

li 


A Naval Academy Report. 

The last report of the Superintendent of 
the United States Naval Academy makes in 
teresting reading for one who wishes to ob 
serve how completely a man under the influ 
ence of prejudice can ignore actual condi 
the 
importance of utterly insignificant details. 

With the exception of the mention of the 
number of cadets in the engineer division at 


tions and at the same time magnify 


the Naval Academy, and a reference to the 
fact that the first 
class have made a cruise, there is nothing in 


the engineer cadets of 


the report to give any one the impression 
that there is anything pertaining to engi 
neering at that institution. 

The only recommendation on which any 
that the should 
come in contact with everything that is best, 


stress is made is cadets 
both in personnel and material, and that they 
should be surrounded by the finest types of 
everything connected with daily life. 

The only the course 
spoken of is the additional time given to 
English studies. Between the one 
might read that the institution is simply for 


improvement in 
lines 


the purpose of turning out accomplished 
The climax is capped by the 


recommendation that two sailing vessels be 


aristocrats. 


built for the use of the cadets—in this age of 
steam ! 
But the and unfair dis- 


crimination against the demands of the times 


selfish purpose 
and the interest of the navy is clearly de 
picted in the following statement in the re 
port, viz.: ‘* The argument that seamanship 
is no longer necessary in these days of steam 
and of mastless ships is a grievous mistake, 
but the art must be taughtin youth. Jt 
should still be the foundation stone of this in- 
at- tution,” 

One unacquainted with the circumstances 
might imagine that this is an exhibition of 
nothing more than blind and unreasoning 
conservatism, but it is really more than that. 
It has been shown over and over again and 
by repeated practical demonstrations that 
has vitally altered the conditions 
under which naval operations must be car- 
ried on. 


steam 


The engineer officers recognize 
this, and without wishing in the least to de- 
tract from the dignity or interfere with the 
proper authority of the line officers, are sim- 
ply pointing out and insisting that such 
changes shall be made in personne! and rank 
as are clearly demanded by the new condi- 
tions, 
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It is this effort to place the naval organi 
zation upon a basis of common sense, as indi- 
cated by to-day’s conditions as they exist, 
that is 
sided 


sought to be resisted by such one- 


and misleading official reports as that 
mentioned. 
not, of 


Such a plan of resistance would 


course, be long successful if the engineer 
officers had equal opportunities to be heard; 
but such reports as they are permitted to 
make must pass through the hands of *‘ the 
line” before seeing the light, and ‘‘the line” 
dominates everything, not only those things 
which it should dominate but those also with 
which it naturally to 


meddle. 


has no business 

These things will, of course, be corrected 
in time, but the important question now is, 
how long will mere prejudice and absolute 
to block the wheels of 
the 
What Congress 
and what Secretary of the Navy will bring 
about the needed reforms ? 


selfishness continue 
progress and imperil the interests of 


navy and of the country ? 


— —  -—>- 
Engine Governors as Safety Devices. 


We all know that the man who takes 
chances and who trusts to luck for his affairs 
to come out all right is at a great disadvan- 
tage as compared with the cautious man 
who insists that everything shall be secure 
as he goes along. Weare hearing much at 
this time about the strength, or, perhaps we 
should say, the weakness, of steam engine 
tly wheels. The provocative to the discus- 
the 
bursting, and in 


which usually 


sion is in frequency with which the 
the 


those 


wheels are fatalities 


accentuate catastro 
phes. The conditions accompanying the 
accidents, however, are really such that the 
strength of the fly wheels has nothing to do 
with the case, and the remedy is certainly 
not simply in making the wheels stronger. 
It seems to be indisputable that the wheels 
usually burst because of abnormal speeds, 
so that the governor is really the blamable 
feature, and in the governor, with all the 
mechanism which it involves, are to be lo 
cated both the disease and its remedy. 

We are apt to forget that the governor 
has more to do than merely to maintain an 
approximately uniform speed, always with- 
in comfortable in fact, in re- 
lation to the fly wheel and the entire engine, 


limits, when 


it is charged with a duty as responsible as 
An 


inoperative safety valve may mean an ex- 


that of the safety valve to the boiler. 


ploded boiler, and so an inoperative govern- 
or, ora slowly acting governor at a critical 
moment, may just as certainly mean an ex- 
ploded fly wheel, a demolished engine, a 
dead 


engineer. Our modes of governing 


steam engines today do not seem in all 
cases to fully recognize the responsibility 
involved in the operation. Our governor 
systems may be broadly divided into two 
types, the one controlling by employment 
of a large element of chance, the other by 
much more certain means, 

A belt-driven chances. 
Say that a powerful engine with a releasing 


governor takes 
cut off is laboring along under a heavy load, 
and that the load is suddenly removed, it 
may be at the moment that a late cut off has 
just occurred. If it isa compound engine, 
that cylinderful of steam, entirely beyond 
recall, does its full work in both cylinders, 
and that work all goes to the acceleration of 
the engine speed. At the accelerated speed 
the same valve release means a larger steam 
admission, because the closure of the valve 
is not accelerated with the speed of the en- 
gine, so that if the governor has not begun 
to rise at 
mitted than on the previous 


once more steam is actually ad- 
stroke. We 
know that a belt is so far from being a posi- 
tive driving device that it may be several 
revolutions of the engine before it becomes 
fully effective, and where may the fly wheel 
be by that time? It is, of course, provided 
that if the governor belt breaks or slips off 
and the governor falls to its lowest position 
valve will not open, but if the 
governor is running at the top of its range 
of speed when the belt gives out, and if the 
governor loses its speed slowly, it 


the steam 


runs 
through a whole gamut of long steam ad 
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mission before it reaches the point where ad 
mission ceases, and by the time that point is 
reached the fly be? It 
may be simply because the class of engines 
with 


where may wheel 


belt-driven governors and releasing 
valve gear is more numerous than any other 
that their fly 


wheels, or it may be through the inherent 


these engines are bursting 
uncertainty of that means of governing that 
the accidents occur ; this others can deter 
mine better than we. 

Even without the additional contingency 
off, known 4 
belted governor controlling a positive, or 


of a releasing cut we have 
positively variable, valve motion upon an 
engine with a very uniform load, yet which 
on account of the slippery condition of th« 
governor belt and pulleys, would allow th 
engine torace alarmingly. Such an engin 
with such a governor would certainly be un 
safe to drive an electric plant, with som« 
times little or no load and almost instantly a 
load up to the maximum capacity of th 
engine, and sometimes, it is said, with th: 
governor temporarily transformed into a 
motor, and for the time driving the engin 
instead of being driven by it. 

This subject would seem to demand in 
For 


tunately there are positive and apparently 


stant and conscientious investigation. 


absolutely reliable governors, and confidenc: 
in them grows rapidly upon acquaintanc: 
with them. We know of a certain engin 
works which had and which probably stil! 
has a large business in portable engines for 
agricultural The 
horizontal, mounted upon wagon wheels for 
of 


horizontal also, mounted upon the boilers 


purposes. boilers wer: 


convenience haulage, and the engines 
The engine was governed by a shaft or fly 
wheel governor which shifted asingle eccen 
tric and changed the travel of the valve 
Every boiler and engine was practically and 
thoroughly tested before it was shipped from 
the works. 
a Prony brake upon the driving wheel, 


The concluding test was to put 


raise the steam to 125 pounds, open the 
throttle up the brake until the 
engine had all the load it could carry and 


wide, set 


keep up its speed, and then suddenly slip 
the brake off the wheel and let it drop to the 
No change in the speed of th 
engine could be detected by the eye, and it 


ground. 


is not easy to believe that a fly wheel could 
be burst upon an engine controlled by a gov 
ernor of that type. 
= a 
A Broken Steam Pipe on the Steamer 
* $t. Paul.” 

A most horrible accident occurred upon 
the steamer ‘‘St. Paul,” of the American 
Line, on the morning of the 18th inst. By 
the breaking of the main steam pipe of the 
starboard engine the compartment was filled 
with steam, and all the men employed there 
who could not make instantaneous escape 
were scalded to death, or so that they died 
in a few hours, the number of victims at 
this writing being nine. The regular sail- 
ing hour for the steamer is 11 A. M., and on 
sailing days it is, of course, necessary and 
customary to give the engines a thorough 
warming up and turning over, so that every 
thing may be ready for prompt service at 
the minute of starting. At 7 A. M. 
few minutes before, the engineers were in 
the act of opening the throttle valve when 
the pipe broke, with the disastrous results 
mentioned, 
ments are separated by a bulkhead, through 
which the pipe passes. Just within the en- 
gine room, close to the bulkhead, there was a 
flanged cast-iron elbow or bend, and the initial 
break in the pipe occurred here, the pipe 
breaking sharply off, two other breaks being 
afterward by the The 
pipe was 15 inches in diameter, and where 
the break occurred the metal was over 14 
inches thick. The normal working pressure 
carried is 200 pounds per square inch, but 
at the time of the rupture the gages showed 
only 130 pounds. The valves also had been 
partially open for a time, so that it 
thought that the water that the pipes might 
have contained had been drawn off. We 
received the above facts directly trom Mr. 
Griscom, the manager of the American Line. 
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It is obviously not best to attempt a fuller 
account until the precise facts can be more 
fully ascertained. 

~ -_. 

Literary Notes. 

AMERICAN STEAM AND HOT-WATER HEAT 
ING PRACTICE. From the Euqgineering Record 
Being a selected reprint of descriptive articles. 
questions and answers. With five hundred and 
eighty-five illustrations 
This book is intended tosupplement former 

publications, and includes a selection of the 
descriptions of hot-water, steam heating, 
and ventilating installations in the different 
classes of buildings in the United States, 
prepared by the staff of the Angineering 
Record, besides a collection of questions and 
answers on problems arising in the depart 
ment of building engineering, covering the 
period since 1888, in which the heating of 
dwellings by hot water has become popular 
in the United States. 

This book furnishes much valuable in- 
formation to architects and heating and 
ventilating engineers, arranged in a con- 
venient and accessible form, and should be 
in the libraries of all interested in these 
branches of the engineering profession. 
Former books on the same subjects published 
by the Engineering Record have been recog- 
nized as authoritative, and the present work, 
which covers a much wider rarfye of build 
ings, will undoubtedly rank as a standard 
work. The book contains 317 pages, 103x8 
inches. It is published by the Hngineering 
Record, New York. 


THE WOKKSHOP?P MANUAL AND COMPENDIUM 
OF USEFUL INFORMATION. Compiled by 
JohnJ. Davies. For Sheet Metal Workers and 
Mechanics of all Kinds, Business Men, Manufact 
urers, etc. 

This book is specially intended for the 
use of sheet metal workers, and for those 
working in kindred lines. It contains a 
compilation of workshop recipes, geometri- 
cal problems, laying out patterns for sheet 
metal work, tables of measures, and mis 
cellaneous information. Originality is not 
claimed. The authority for the various 
items of information is in very many cases 
omitted. The general arrangement is pro 
miscuous, but the book has a good index. 
The selection of matter seems somewhat 
injudicious; for instance, we cannot perceive 
how a-table of weight of babies and men at 
various ages can be of any practical value to 
the metal worker, nor can we see the pro 
priety of giving tables of the population of 
the United States by States and the popula 
tion of large cities taken from the official 
census of 1890, when such information and 
much more of a similar character can be 
obtained for almost nothing in various 
almanacs published every year. Of course, 
the book contains much that is useful, but 
not enough on any one topic to be satis 
factory to those who really wish to under 
stand it. Published by the American Artisan 


Press, Chicago, Ill. Price not given. 


reg PIONS and) 
(JUES gosiveRs 


tions of general interest relating to subjects dvs- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication. they should be written on a separate 
sheet. We cannot undertake to answer questions in 
“next issue.’ This department is usually crowded, 
and questions must wait their turn to be answered. 
Neither can we undertake to solve mechanical or engi- 
* neering problems, and send answers by mail. 














(448) L. W. O., Watertown, N. Y., writes: 
I would hke to know what material can be 
used for a covering on a glass tube so that 
threads can be cut upon it and withstand hot 
and cold water pressures. A.—Ebonite may 
answer your purpose. 


(449) A. A., Carlton, Minn., writes : Please 
inform me where I can obtain a book treat- 
ing on blacksmithing, tempering steel, etc. 
A.—You can obtain these from M. T. Rich 
ardson, editor of The Blacksmith and Wheel- 
wright, New York. 2. Is there a book pub 
lished treating on the manufacture of 
stationary engines ? A.—We have not seen 
one, 

(450) A. W. 8., Jackson, Mich., writes : 
Kindly inform me how many square feet of 
heating surface will be required in a water 
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tube boiler to furnish steam to a launch en 
gine with « .) linder 33 inches diameter and 44 
inches stroke; the engine is to run at a speed 
of 400 revolutions per minute, boiler press 
ure 200 pounds. A.—90 square feet. 2. Is 
the surface above the water level in a boiler 
considered to be heating surface A No, 
the surface which is in contact with the 
water and the heat only can be considered as 
heating surface. 


(451) J. K., Rochester, N. Y., writes 
Kindly inform us what kind of preparation 
is used to coat the steel jaws of vises when 
placed ina mold so as to unite them to the 
cast-iron, A.—No solution of any kind is 
used for preparing these steel plates ; they 
and the cast-iron are united by the process 
called ‘‘burning.” The steel plates are 
placed in the mold, the metal is allowed to 
flow through the mold, touching the plates 
until they are heated nearly toa fusion point 
in order to make a weld, after which the 
cast-iron unites with the steel 


(452) Indicator, Minneapolis, Minn. ,writes 
In 1893 a German book showed a method of 
drawing the practical, actual indicator dia 
gram with the real curves of admission and 
expansion, etc. These are given as caused 
by wire drawing due to insuflicient valve 
opening. In locomotive diagrams the cut 
off point at high speeds is entirely obscured. 
Will these methods give exact results? A. 

Methods of this kind, in our opinion, al 
ways involve more or less guesswork, and 
the results can be looked upon only as rough 
approximations. If in some cases the results 
agree with an actual diagram taken from the 
engine we should look upon the fact as an 
accidental coincidence. 2. Where can the 
German pocket-book by Hiitte be purchased’ 
Please give its size, cost and date of last edi 
tion. dA.—You can obtain this book from 
the International News Company, New 
York, who can also give all the information 
relating to it. 


(458) A. G. C., San Antonio, Texas, writes 
In the early part of this year you gave in 
the Question and Answer columns a formula 
for ormolu dip. Ihave not the paper with 
me so I cannot tell the proportions. What I 
wish to know is whether this will not make an 
explosive compound, and if so what precau 
tions are necessary to prevent an explosion. 
I need something to make a nice luster on 
brass castings, and if there is any danger in 
using this compound can you give mea 
formula that will answer the purpose and 
will not be dangerous? A.—The formula 
you refer to was given in answer to Ques 
tion 260 in our issue of June 27 current vol 
ume, which states that ormolu dipping acid 
is a mixture of niter, 6 pounds; sulphuric 
acid, 1 gallon ; nitric acid, 4 pint ; muriatic 
acid, 4 pint. The muriatic acid should be 
put in last, a little at a time, and the mix- 
ture stirred with a stick. We have not used 
this dipping acid; but since we have seen no 
precaution in using it given with the for 
mula, we believe it is not a dangerous com- 
pound. You may, however, use the follow 
ing method, which is said to give to brass 
the brilliancy of gold: Wash the brass work 
with roche alum boiled to a strong lye in the 
proportion of 1 ounce to 1 pint) when dry it 
must be rubbed with fine tripoli. 


(454) W. E. J., Brooklyn, N. Y., writes : 
Kindly inform me of the method which 
builders use for setting the Stevens cut-off 
toes for marine beam engines. Steam is to 
be cut off at $ stroke ; the full stroke is 10 
feet. A.—Commence by setting the upper 
steam valves first. To do this, set off on the 
slides from the top of stroke a distance of 24 
feet and secure the crosshead at that point. 
Block up the lifting rod, giving the upper 
valve its extreme lift, and secure it there by 
setting up the binders. Secure the pin in 
the rock shaft arm about midway in the slot, 
hook on the eccentric rod, and then turn the 
eccentric forward its full throw ; also turn 
the toe on the rock shaft up until it just 
touches the upper toe on the lifting rod ; 
secure the eccentric and the toe on the rock 
shaft; this completes the setting of the 
upper valve to cut off at half stroke. To set 
the lower steam valve, merely turn. the 
engine back until the eccentric gives its full 
throw backwards, and then block up the 
lower steam valve to its extreme lift ; turn 
the other toe on the rock shaft up until it 
just touches the toe on the lifting rod and 
secure it ; this completes the setting of the 
steam valves. To set the exhaust valves 
place the engine on the center, secure the 
pin in the rock shaft arm, and also the toes, 
and then turn the eccentric around until it 
gives the proper lead, and secure it. 


(455) A. H., Pittsburg, Pa., writes: Please 
give arule for computing the safe dimen 
sions for fly-wheel arms, also for the rim, 
and give rule for computing the weight of 
the fly wheel. A.—The rule generally used 
by builders for computing the weight of the 
rim for a simple engine is as follows: Mul- 
tiply the constant 12,000,000 by the area of 
the piston in square inches, and by the stroke 
in feet ; divide this product by the square 
of the diameter of the fly wheel in feet, and 
by the square of the number of revolutions 
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per minute; the result will be the weight in 
pounds of the rim of the wheel. In symbols 


we have 
12,000,000 K& A™&«S 
i] l 
be xX hk? 
in which A irea of the piston in square 
inches, S stroke in feet, D diameter 


of fly wheel in feet, R 
minute, and WV the weight in pounds of 
the rim of W hee | The Wwe ight found by the 
above rule will suit about the maximum 
requirements for any duty, except, perhaps 
for rolling mills and similar extreme cases 
According to your sketch the diameter of 
the tly wheel is given, so you will have no 
difficulty in applying the aboverule. After 
the weight of the rim has been computed the 
thickness of the rim whose width of face is 
given on your sketch can easily be found 
by the ordinary rules of mensuration. In 
these calculations the weight of arms are 
not considered In computing the strength 
of the rim we take into account the velocity 
of the rim only ; the amount of metal in the 
rim has nothing to do with it as far as 
strength to resist bursting goes A wheel 
of any diameter has a certain speed up to 
which it can be safely run; beyond that 
speed it cannot be run without danger 
Some engineers place the limit at that speed 
where the stress in the rim is about 2,500 
pounds per square inch of section, but in our 
opinion this is too high for safety; not more 
than one-half of this should be allowed for 
cast-iron wheels. The stress per square 
inch of section due to the velocity is found 
by the following simple rule: Multiply the 
square of the velocity of the rim in feet per 
second by the constant 0.1, the result will 
be the stress per square inch of section of 
the rim. In symbols we have, 

S vex 0.1 (2) 


revolutions per 


in which S = stress in pound per square 
inch, and V velocity of the rim in feet 
per second ; this velocity should be taken at 
the center of the section of the rim. Ac 
cording to your sketch the wheel is 14 feet 
feet diameter, the mean diameter we shall 
take at 18 feet 9 inches, the circumference of 
which is 43.19 feet : at 75 revolutions per 
minute we shall have a velocity of 

48.19 X75 eo 


53.99, say 54 feet per second, 
60 F 


and according to formula (2) we shall have 
stress of 54 x 54 x 0.1 291 pounds per 
square inch of section of the rim, which is 
well within the limits of safety For find 
ing the dimensions of the arms we first need 
to Know the load on the rim end of the arm. 
Since this fly wheel is to be used as a driv 
ing pulley, we find the load by multiplying 
the width of the belt in inches by the great 
est stress that is liable to come on the belt 
in pounds per inch of width. This ‘ great 
est stress” may be taken as 56 pounds per 
inch of width of single belts, and 112 for 
double ones. This product gives the load 
which comes on all the arms together. To 
find how much comes on one arm, divide by 
the number of arms, and the result will be 
the load, which con be considered as acting 
at the rim end of each arm. Now, knowing 
the length of the arm and the load computed 
as above, we are ready for a formula by 
which we can find the required dimensions 
of the arms. Taking the transverse or cross 
wise strength of cast-iron in the casting as 
2,000 pounds per square inch, allowing a 
factor of safety of 8, and dividing by ,° 
so as to make our formula true for an 
elliptical or oval-sectioned arm, the ordinary 
formula for a beam fixed at one end and 
loaded at the other, becomes 
i. awe 
~ 6d? &K 2.000’ 
which easily reduces to the form; 
ee 
37.5 x 3 
in which 4 = breadth of arm at hub, d 
depth of arm at hub, 7 = length of arm in 
feet, and W load at rim end of arm 
The depth means the greatest dimension, 
and the breadth the least. In using the 
formula, first assume some depth for the 
arm and calculate the required depth to go 
with it. If it gives too round an arm as 
sume the depth a little greater and repeat 
the calculation. A second trial will gener 
ally give a good section, 
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Award of Prizes in the Chicago Moto- 
eycele Race. 


The $5,000) 7émes-Heraid purse and the 
gold medal were given as follows to the 
contestants in the run at Chicago, November 
28, 1895, an account of which we gave in 
our issue of Dec. 19th 

An award of $2,000 to the Duryea Motor 
Wagon Company, of Springfield, Mass., for 
best performance in the road race, for range 
of speed and pull, with COM pu tness of de 
sign 

An award of $1,500 to the H. Mueller & 
Co. motocycle, of Deeatur, Ili, for per 
formance in the road race and economy in 
operation. 

An award of 8500 to the R. H. Mac v«&« 
Co. motocycle, of New York, for showing 
made in the road race 

An award of 3500 to the Sturges electric 
motoeycle, of Chicago, for showing made in 
the road race, 

An award of the Tfmes-Herald gold medal 
to the Morris & Salom electrobat, of Phila- 
delphia, for best showing made in the ofti 
cial tests, for safety, ease of control, ab 
sence of noise, vibration, heat or odor, clean 
liness and general excellence of design and 
workmanship 

The following special awards were made 
by the committee on tests for meritorious 
points in design 

An award of 38200 to the G. W. Lewis 
motocycle, of Chicago, for friction driving 
device and brake and a reduction gear for 
increasing spec d 

An award of $150 to the Haynes & Appe 
son gasoline motocyele, of Kokomo, Ind., 
for plan of preventing vibration by balance 
of driving engines, 

An award of S100 to the Max Hertel waso 
line motocye le, of Chicago, for a device for 
starting the motor from the operator’s seat 
in the vehicle, 

An award of 350 to the De la Vergne Re 
frigerating Machine Company, of New 
York, for counterbalance on engine, 

This award was made by the following 
named gentlemen, acting as judges and 
associate judges 

Prof. John P. Barrett, city electrician ; 
Leland L. Sommers, editor of A/ectrical En 
gineerong ; ©. P. Kimball, the well-known 
carriage manufacturer ; Colonel) Marshall I. 
Ludington, of the United States Army ; J. 
Allen Hornsby, secretary of the board of 
judges. Major General Wesley Merritt was 
Colonel 
Henry Timken, of St. Louis, by Mr, Kim- 
ball. 

Had the rules of this run of November 


represented — by Ludington, and 


28th been held to strictly govern, all of the 
contestants would have disqualified as pos 
sible winners. Thus Duryea and Mueller, 
who finished first and second, failed to fol 
low the designated course. The Macy Benz- 
Rover did not finish on the day of the run. 
Duryea, in violation of the rules, had some 
work done during the run by a blacksmith, 
and Mueller was aided several times by per 
sons outside of the contest. 

None of the electric vehicles were able to 
eg over the course, and all were assisted by 
help other than that of their own passengers 
in the small part of the course which they 
did succeed in covering. The Sturges 
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storage battery motocycle went over mort 
the Morris & 
bat, but only made” about 16 miles of the 54 


distance than Salom electro 


or 55 mile course 

No possible construction of the rules could 
give any contestant a valid claim to the first 
prize, but the judges viewed the matter with 
wide and liberal consideration, resulting in 
this interpretation of their official position, 
as expressed by Prof. John P. Barrett 

‘The motocycle contest was projected by 
Mr. Kohlsaat for the purpose of ‘ promoting 
and stimulating the invention, development, 
perfection and general adoption of motor 
vehicles or motocycles.’ The road race was 
an important feature, but not the most im 
portant in the contest. The 
Paris-Bordeaux race was 
spectacular, but it did not 
result in any addition to the 


sum of our knowledge in 
regard to automobile vehi 
cles. It was wisely deter 


mined to make = scientific 
tests the feature of the Times- 
Herald motocyle contest. 
The judges, therefore, went 
to work, and, under the super 
vision of L. L. Sommers and 
John Lundie, constructed and 
equipped the most complete 
testing apparatus ever de 
signed for similar purposes. 
After some debate it was 
decided that no prizes should 
be awarded to vehicles which 
failed to complete the course 
under the rules as adopted 
by the judges. These rules 
provided that a certain course 
should be followed. Guide 
posts were placed at all cor- 
ners where turns were made, 
and all contestants were pro 
vided with official maps. It 
was expressly stipulated that 
no vehicle should receive any 
outside assistance. 

‘Three days before the 
day set for the race Chi- 
cago was visited by a snow and sleet storm 
of unprecedented severity. It was decided 
to remove the time limit of seven hours, 
but it was understood that the limit expired 
at midnight. With this exception the rules 
remained in force as originally drafted. If 
any vehicle had completed the course in ac 
cordance with the rules the judges would 
have awarded it a first prize, with all the 
honors that go with such an award. But not 
one of the six starters met the conditions. It 
was wonderful that so good a showing was 
made. The roads were absolutely the worst 
I ever saw in Chicago, and the performance 
of four of the contestants was surprising and 
deserving of great praise. 

‘*The judges were compelled to make their 
awards based on the showings in the tests 
and in the road race. The test took prece- 
dence in the rules, but the remarkable run 
made by Duryea and Mueller compelled sub- 
stantial recognition. It was deemed fair to 
make an award of the gold medal based 
largely on the tests, and it, therefore, went 
to Morris-Salom. The other awards were 
made on road performances and on special 
points in design.”’ 

The awards were not made by unanimous 
vote of the judges. Colonel Ludington, 
representative of Major-General Merritt, 
voted to make no award of the gold medal, 
holding that nothing had shown such de- 
cided superiority as to fairly win that dis- 
tinctive honor. 

Mr. Kimball, however, doubtless greatly 
influenced by the fine design and excellent 
workmanship of the Morris-Salom entries, 
believed the ‘‘ electrobat”” fully deserving of 
the medal. Mr. Kimball in expressing his 
views madea very strong point in calling at- 
tention to the fact that no concern could store 
or handle vehicles using gasoline without in 
validating their insurance, and unquestion- 
ably the use of kerosene in place of gasoline 
is the first step toward the general introduc 
tion of the motocycle. 

Mr. Kimball was also strongly impressed 
by the simplicity and general ease of man 
agement and cleanliness of the storage bat 
tery driven vehicle. 

Whether the disadvantage of the initial 
heavy load of the storage battery vehicle, 
which amounts, in the passenger vehicles so 
far shown, toa very greatly disproportionate 
excess of dead weight, can be overcome by 
the very important merits of simplicity and 
easy Management, is a question of the fu- 
ture so far as pleasure vehicles for city use 
areconcerned. Two thousand pounds may 
be accepted, so far as machines now in evi- 
dence can be held to determine the point, as 
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about the weight of the medium storage bat 
tery motocycle, with motive power enough 
for convenient use. 

The lightest gas engine motocycle to date, 
that of Max Hertel, of which an engraving 
is given herewith, is only a little more than 
one-tenth that of a storage battery vehicle ; 
the Hertel 
and is weight for weight powered vastly in 


machine carries two passengers 
excess of the 2,000 pound electric driven ma 
chines. The storage battery is inert! when 
separated from an electric current derived 
from some source entirely foreign to the 
vehicle ; the gas engine is alive so long as 
it can be supplied with a hydrocarbon, and 
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kerosene can be had wherever there is a 
household. 

That there will be a very hard fought 
battle between the sforage battery and the 
gas engine for the new service is certain; 
and it seems almost equally certain that the 
storage battery must in the end accept a 
narrow field of use as an exclusively high 
But this is only a 


the future motor of the 


class pleasure carriage. 
seeming certainty ; 
It seems 
yet 
there are determined efforts now in progress 


motocycle is to be yet determined. 
almost certain that it cannot be steam, 


to prove that the steam motocycle is not 
only the equal but vastly the superior of 
the gas-engine-driven road wagon, with its 
hand-started motor, subject to the uncer- 
tainties of electric spark igniters. 

Other contests are already a certainty in 
the season of 1896. A Canadian motocycle 
contest is announced for May 25th, and there 
are rumors of a $10,000 purse to be offered 
as motocycle prizes by one of the great New 
York daily papers. 

Meantime Duryea will place three styles 
of vehicles on the market, ‘‘ ready for im 
mediate delivery,” as informed. 
What mean in this case 
is not quite clear. 


we are 


‘‘immediate ” may 
It probably means within 
We 
are promised details of many motocycles, 


30 or 60 days of receipt of the order. 


and will endeavor to give early information 
on all topics involved in this new distraction 
of the mechanical world. 

—— came 


The Swiss National Exhibition. 


Interesting information comes to Wash- 
ington in regard to the National 
Exposition to be held at Geneva, beginning 
May 1 and terminating October 15, 1896. 
The Swiss Confederation has made an ap- 
propriation, the various cities and 
cantons have contributed largely to a popu- 
lar subscription. There has been no lack of 
funds, and the directors of the national en 
terprise buildings and 
prepared spacious and ornamental grounds, 
now rapidly approaching completion. 

In the machinery and electrical depart- 
ments there are to be some unique features, 
and the electrical exhibit will, it is thought, 
form the most important collection of in- 
genious electrical appliances ever seen in 
Europe. 


Swiss 


and 


fine 


have erected 


In the machinery, electrical and 
science departments some of the exhibitors 
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have taken space, but have not declared the 
full nature of their exhibits. There will be 
a traveling footpath operated by electri- 
city, which will traverse the whole length of 
Machinery Hall. Twelve thousand horse- 
power is at the disposal of the exhibition 
from the river Rhone 
and duplicates of the far-famed turbines 


authorities, derived 


and other water power motors of the Rhone. 
The inventions of Theodore Turrettine, the 
Mayor of Geneva, will have an important 
place. Horseless cabs driven by electricity, 
a multiple valve pump and appliances for 
aerial navigation will be shown, together 
with all processes (with machines at work) 
employed in the production of paper, silk, 
cotton goods, ete. 

The exhibition promises to represent all 
that is best in science, industry, machinery 
and electricity of Switzerland. 

- ce 


The Steamer ‘* St. Croix.” 


Referring to our item regarding the 
steamer ‘“‘St. Croix,” Mr. James Green- 


smith, general manager of the Portland Com- 
pany (her builders), writes that the diameter 
of intermediate cylinder is 40 inches instead 
of 48 inches, and adds: 

‘*I write you thus, as some of those criti- 
cal fellows, who are always figuring up, 
may be calling attention to the fact that it 
is out of proportion. 

‘* Last Monday onarun from Boston to Port- 
land against a very strong head wind and sea, 
making an average of 95 turns per minute, 
the distance was covered at the rate of 17 
miles an hour. As she is not yet down to 
her work, bearings are not yet smoothed 
down, and on the run above mentioned the 
steam never reached within 10 
pounds of the designed working pressure, 
owing to the safety valves not being set 
right, consequently, with these matters ad- 
justed, we look, and reasonably so, for a 
still better speed.” 


pressure 
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A bill has been introduced in the United 
States Senate by Senator Quay asking for 
an appropriation of $25,000 for the Franklin 
Institute and Purdue University, for the 
purpose of determining the quantity and 
effect of hammer blow, ‘centrifugal lift 
and tangental throw”’ of locomotive wheels 
in use on American railroads ; also the ef- 
fects produced thereby. 
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Fig. 4 American Machinist 
The Commercial Use of Differential 
Gears, 


The combination of unmechanical prin- 
ciples, utilizing two gears of slightly differ- 
ent pitches, mounted on the same shaft 
center, and running with the same pinion, 
Fig. 1, while not at first sight very invit- 
ing, still has its usesin practice. The result 
is simply this: by jamming a tooth into a 
space, at first, narrower than the width of 
the tool itself, motion is produced. It is 
always necessary to have one gear movable, 
relative to the other, the rolling of the 
pinion doing the driving. 
to this combination are: 
especially with heavy 


Two objections 
unbearable noise, 


work, continuous 
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running, and coarse pitches; secondly, fre 
quent renewal of parts. 

In gearing, we generally try as near as 
possible to utilize rolling motion, only in 
the teeth it is only necessary to try a tem 
plate of three or four teeth to see how far 
short we fall of our ambition ; but reduced 
to a minimum, the teeth wear as long as 
they should, any long enough to 
make gear business dull, as arule. In this 
*‘ differential” system the whole work is 
done through ‘‘ wedging,” but, bad as it 
seems, it zs suitable for other work than 
‘college gear models.” 

As a means of power transmission, with 
speed reduction, it certainly is a “ fizzle,” 
but the accompanying combination is, for 
fine adjustments, perfection itself. Fig. 2 
shows an arrangement for adjusting a gage, 
the gears having, respectively, 40 and 39 
teeth, the fixed gear having 40 teeth ; one 
revolution of the inner pinion around this 
fixed gear moves the movable gear ahead 
one tooth; then the movable gear is con 
nected with a fine thread screw, about 32 
per inch, giving for one turn of the pinion 
an advance of ;s';, of an inch on the screw, 
or 89 revolutions of pinion are necessary to 
advance the screw 5 inch. This ‘‘rig” 
was first-class ; the internal gears, of course, 
were hard to cut, and a little expensive, but 
in this day of ‘‘jigs” and fine tools we 
found it economical to make them. I can 
testify as to its practical operation on a 
speed counter up to 2,000 revolutions per 
minute, but a ratchet cut on a disk 
fastened to the pinion spindle, which brought 
its speed down to about 400 revolutions. 

Once, on a breakdown job, I tried this on 
heavy work, with coarse pitch. We were 
in a peculiar corner, and to help us out I 
used a gear A, Fig. 3, with 60 teeth, B 59 
teeth. A was fixed, and the pinion C was 
driven by the link from the center shaft. 
The power required was pretty constant, 
or I never would have tried it. The first 
links were of cast-iron, and broke after 
moving four teeth; the second, a steel cast- 
ing that we happened to have, ran until the 
teeth became so worn that we could not 
endure the noise ; the third a heavy forging 
and hide pinion surprised us all by trudging 
along until we replaced our broken parts. 
The conclusion naturally drawn is that in 
this kind of movement, where ‘‘ wedging ” 
is the driving power, it is proper to use, as 
a pinion tooth, some slightly pliable sub- 
stance, rather than the hard matter like iron 
or steel. The tooth on entrance seemed to 
compress enough to get well toward the 
pitch line, then of its own “elasticity ” 
return to its normal size, forcing the tooth 
ahead flush with the fixed gear. The power 
used to drive this was large—how much we 
could not find out—but after rebalancing the 
links with counter weights the noise less- 
ened, and there was less ‘‘jerk.” The ap- 
plication of this principle to racks as a sub- 
stitute for a cam was found successful. 

Two racks of slightly different pitch, one 
fixed, Fig. 4, the other with the little wedge 
underneath, were in mesh with the pinion. 
Circumstances were such that a cam could 
not be used, and the movement required for 
the wedge was so slight that a very accurate 
cam would have been necessary ; another 
thing, the movement had to be adjustable, 
according to the thickness of material used, 
for which the slot was placed in the driving 
disk. The power was applied for one direc- 
tion only, the return of the rack being 
made through spring tension ; barring the 
noise of reversal, this little arrangement 
kept pretty quiet, and when other than a 
metal pinion was used the noise was prac- 
tically nothing. In all cases the teeth were 
cut, and of a good tapering form, with no 
lumps at the pitch line, and easy, flat curves. 
In the second illustration, epicycloidal curves 
were used with a rolling circle one-third 
pitch diameter of gears ; this gave a strong 
tooth to the pinion, and they certainly rolled 
beautifully. 

Cast gears, both pattern and machine 
molded, were worse than useless; they simply 
would not work. I believe that with proper 
materials and moderate work this form of 
gearing can often be successfully and 
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economically used, especially the rack move 
ment, which with a little thought could be 
resolved into an adjustable cam movement 
for fine work, something which is not possi 
ble with rotatingcams. Problemsoccur daily 
in a designer's life which necessitate the use 
of ‘‘ monstrosities’ (’), which often at first 
seem ridiculous ; but we cannot afford to 
give this the ‘‘ cold shoulder” just because 
fiends with power multipliers and speed 
reducers, people who cannot see farther than 
the end of their noses, persist in drawing 
capital into their wild schemes, and disgrace 
the engineering profession before the whole 
world by representing themselves as a por 
tion of it. With proper experiments with 
different materials, I believe this method of 
speed reduction can be made commercially 
practicable—may be not in all classes of 
work, but in enough to keep it from ridicule. 
CISNARF, 
en 
Something About Levers. 


We receive all sorts of letters of various 
degrees of interest. The following is not 
to be answered in any off-hand way, be 
cause the writer of it evidently means 
business : 

Editor American Machinist : 

I am in trouble, and I thought I would 
see if you could do something to help me 
out. I am learning the trade in a small 
shop, and I suppose lam getting as good a 
chance as a fellow could expect, but I am 
not going along as slick or getting ahead 
as fast as I would like to, and once in a 
while I get quite a setback. 
ago I had a piece strapped on the planer 


A few days 


and taking a pretty good cut, and it moved 
on me, and before I could get it back again 
all right the foreman came along and just 
volunteered a few remarks. He said that 
he did not wonder the piece moved, and 
that it ought to have moved the way I had 
it fastened. He told me that I ought to go 
and learn a little about levers, and then | 
would be setting the straps to hold the 
work instead of holding the blocks under 
the outer end. Now that is the first time 
that I ever heard that a planer strap was 
a lever, but I suppose that it is. 
supposed that a lever was a bar that moved 


I always 


on a fulcrum. With the strap I suppose 
the power is the bolt, but then I don’t know 
where the fulcrum is, and when the casting 
was trying to get away that might have 
been the power, and then the bolt might 
have been the fulcrum for aught that | 
know. Can you tell me whether the strap 
was a lever of the first or the second or the 
third kind, and can you tell me where I can 
learn all about levers, so that I will not be 
aught in the same scrape again ? 
w..G.B, 

When a young man knows all about 
levers it seems to us that he cannot possibly 
be anything but a pretty good mechanic, 
and unless he does know more than a little 
about levers he cannot possibly be a good 
mechanic. We cannot possibly tell any one 
‘‘all about levers,” and we certainly will 
not undertake to do so, but we may be able 
to put a few of the principles embodied in 
the lever in such a light that we may be of 
some help to this young man, and to some 
or perhaps many others. 

Unfortunately in this case, as in many 
others, the first thing to do is to unlearn 
what we have learned. The ancients meant 
well enough, but they sometimes made a lot 
of unnecessary trouble, both for themselves 
and for us, and so in their efforts to make 
the lever subject plain and simple they only 
made it complicated and difficult to under 
stand. Instead of assuming and teaching 
that there are three kinds of levers, it is 
just as true and much easier to understand 
that there is only one kind of lever. One of 
the simplest examples of the lever is that 
same strap for holding down the work on 
the planer platen. Here we have a plain, 
stiff piece of iron with a hole in the middle. 
We place the strap so that one end will 
rest on the casting that we want to hold, 
the other end resting on a block, so that the 
strap will be level, and then the strap has 
to be so placed that the hole in it will come 
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over one of the holes in the platen, so that 
we can have a hold for the head of the bolt 
that is to do the holding down We sup 
pose that the strap is so stiff that it does not 


bend when we screw up the bolt, and all it 


has to do is to just stund still on the platen 
and hold the casting down The strap we 
can just as well call a bar, and then we 


have a simple lever complete in every r 
spect, a bar with a force or pressure or 
resistance upon one side of it, and two 
forces or pressures or resistances upon the 
other side of it Here we have no motion 
of any kind, and, of course, there is no 
fulerum, and the idea of first, second and 
third kinds of levers is, of course, in this 
case, and in many others, an impossible one 
This lever may be represe nted by Fig & 
where WN is the lever, A is where it rests 
on the casting, B is where it rests on the 
packing block, and C is where the down 
ward pressure ol the bolt comes. The lever 
may be turned over, or, rather, each of the 
several pressures or resistances may be 
transferred to the opposite sides, and then 
we have Fig. 2. In either Fig. 1 or Fig. 2, 
or in any straight and simple lever where 
there is no movement, the pressure or 
resistance at C is equal to the sum of the 
pressures or resistances at A and B. If A 
and B are each 50 pounds, then C must bi 


100 pounds. Soif Cis 100 pounds, the sum 
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of A and B must be 100 pounds 


to Fig. 2 and supposing the lever free to 


Returning 


move, if the forces or resistances acting 
upon it tend to move it, either point may 
become the fulcrum, or the point about 
which it may move. If we have the power 
P at one point, and the resistance R at 
another point, then the fulcrum # must be 
at the third point. The fulerum / may be 
at either A, Por GC, and then P? and R may 
be interchangeably at the other two points. 
This gives us the six different possible ar 
rangements, as shown in the several figures, 
S.FRE TRE PFE Ar PPR ST 
and RP F. Through all those changes it 
is to be remembered that the point upon 
one side of the lever must always be within 
or farther from the ends of the lever than 
the other two points, and the pressure or 
resistance at that point must always be 
equal to the sum of the pressures or resist 
ances at the other two points. If the lever 
moves, the power must, of course, exceed 
the resistance in order to produce the mo 
tion, but this excess may be so slight that 
we need not consider it here. 

There is only one other point to be con 
sidered with regard to the simple lever to 
give a complete understanding of its action, 
and that is the lengths of the members or 
If the length of A C, or 
a, is equal to C B, or b, then the pressure or 


arms of the lever. 


resistance at dA must be equal to the press 
ure or resistance at B, but if « is longer than 
» then the pressure or resistance at B must 
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be greater than the pressure or resistance at 
A, and these two must have the same ratio 


to each other that the leneths of the opposite 


ends of the lever have If ais twice as 


long as 4, then the pressure or resistance at 
B must be twice as large as that at A, in 
order to have them balance each other 
Through it all, however, the sum of A and 
B must always equal C 

Now if we come back and apply thes 
things to the young man’s strap on the 
planer, we can probably understand the 
mistake he made in bolting his work down 
because it is a mistake that is made oftener 
than it should be made in the shop. When 
i strap is used to fasten a piece of work 
upon a planer platen or upon the face plate 
of a lathe with one end of the strap bearing 
upon the work, and the other end resting 
upon a packing block, with a bolt some 
where between them, it is evident that the 
casting does not receive all the pressure of 
the bolt, because a part of it goes to the 
pve king block under the other end of. the 
strap. If the bolt is exactly in the middle, 
then only one-half of the pressure of it goes 
upon the work, and the other half of it goes 
upon the packing block. If the bolt is nearer 
the work than it is to the packing block, 
then the pressure upon the work will be 
greater than upon the block. If the dis 
tance between the two bearing points of the 
strap is 6 inches, and if the distance from the 
center of the bolt tothe point where the strap 
bears upon the work is 14 inches, while the 
distance to the other end bearing is 44 inches, 
then the pressure upon the work will be three 
times as great as upon the block. If the 
pressure of the bolt is 1,000 pounds, then in 
the above case there will be 750 pounds of it 
upon the work, and 250 pounds upon the 
block. 


quite commonly used for fastening work 


Although straps of this kind are 


upon machines, it should be remembered 
that they can never impart the full pressure 
of the bolt upon the work, but in all cases 
the end of the strap next the work should be 
as short as possible, and the end upon the 
block as long as possible. If both ends of 
the strap can rest upon the work, or if the 
strap can be dispensed with, and if a hole in 
the work can be used for the bolt, of course, 
that is a better arrangement. 


Some Attachments for the Upright 
Drill. 


FACING LARGE WORK IN TILE DRILL PRESS 


A cross-slide attachment for doing this is 
shown in Fig. 1. It is attached to the drill 
press spindle at the hub socket A. A hand 
Wheel or spur wheel can be used for feeding 
the tool holder & across the slide, the tools. 
of square steel, being readily clamped in the 
square sockets. 

INCREASING THE SPAN OF A DRILL-PRESS 
ARM 

Increasing the span of a drill-press arm, 
as for drilling or boring holes at a great 
distance from the edge of a plate or table, 
may be done by such a device as is shown 
in Fig. 2. In this case the sleeve C is 
slipped over the rack spindle and clamped 
fast, while JD is fitted and screwed tight to 
the driving spindle. By gearing this to the 
drill socket spindle #7, the rotation is ex 
tended to a distance equal to the distance 
between socket centers. In this case it is 
necessary cither to cross the belt of the press, 
or to use left-handed drills and boring 
cutters. 

A GUIDE BOX FOR A BORING BAR, 

A guide box for a boring bar, arranged so 
as to be adapted to bars of various sizes, is 
shown in Fig. 3. It is used on the bottom 
plate of a drill press below the spindle. It 
is fitted so as to exclude dirt and chips, and 
consists of two bushings, one within the 
other, and both contained in an outside box 
or shell, #L The outside bushing is’ plain, 
and kept stationary by a set screw at G; 
there is therefore no wear on the shell / 
The inner bushings are bored to suit differ- 
ent sizes of bar. They have feather keys, 
and are kept from lifting out by a set screw 
running in a groove in the bushing. This 
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inside bushing is flanged on top, covering 
over the inside bush and joints, and both 


rest on a shoulder corresponding with the 


bottom tlange of the outside shell. This 
q > 
. i 
\ 
<r 
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Facing Large Work on the Dritl- Press. 





Vig. 2 





Increasing Span of Orill Press Arm, 
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Guide-Bow for Boring Bar. 


ATTACHMENTS TO Dritt PRESS 


apparatus has proved very satisfactory to 

the Riehlé Bros., in whose shops it origin 

ated q. 
—  ~e@pe — -— 


A Drill for Curved Holes, 


We reproduce this illustration of a recently 
patented invention, having little doubt that 
it will be of interest to our readers, at least 
as a mechanical novelty. The drill here 
illustrated is for drilling curved holes in soft 
coal, The drillis upon the end of the curved 
tube, and is driven by a tlexible shaft which 
runs through the tube and is brought around 
outside to the little shaft driven by the pul 
ley #, which in turn is driven by an air or 
electric motor. As little pressure is required 
to force the drill against the coal, the worm 
R, for moving the sector and its appurte 
nances, is probably sufficient, although it 
would be painfully inadequate for pressing 


the drill into metal. Air under pressure is 





Dritt FoR CurvED HoLes, 


conveyed into the tube A and its connection 
A’, and is discharged by a series of small 
apertures close to the drill, and keeps the 
hole clear of dust. The presence of the com- 
pressed air in the tube suggests that it might 
be possible to have a rotary air motor close 
to the drill. Such a motor could certainly 
be mounted at the outer end of the tube, 
which would dispense with all other motor 
mechanism and get rid of the outer portion 
of the flexible shaft and all the kinks which 
its distorted position suggests. 


- ee a 


Arrangements are being made for a mam- 
moth bicycle show, to be held at Tatter- 


salls and the Jonathan Clark buildings, 
Chicago, January 4th to 11th. 
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COMMERC IAL REVIE W. 


liberality in discounts than at 


prevails 


less 


pres¢ nt 


New York, Friday Evening, De Power transmitting machinery, like nearly 
The Machinery Trade. everything else, is ina temporary state of 
quietude but prospects ure reasonably good 
Although it may frivolous seriously |‘Phe Dodge Manufacturing Company, with 
to regard the present situation of the coun- | preference probably to the general situation 
try in respect war with England, the] rather than that of the present week or 
fect upon various lines of trade which] month, reports the market for wood pulleys 
would be produced by such an event, and as wider than ever, and that there is an 
is, indeed, likely to result from the present] eycellent business in connection with elec 
feeling of uncertainty IS a matter of some tric light equipment and espe ially rope 
interest The machinery business must] transmission machinery. Many orders now 
necessarily be affected to a greater or less|peld over ar expected to be closed up early 
extent by a prolonged weakness in Walllin January, The Saginaw Manufacturing 
Street, but would be subject also to di Company ‘states that its business in wood 
rect and peculiar influences, not altogether pulleys during the past three months has 
unfavorable to itself. from the preparations | een hetter than ever before 
incident toa war, No great anxiety is now In fans for heating and drying, the Ameri- 
felt among the trade, but they are quite can Blower Company experienced a ver 
willing to admit the consequences which | fair Kastern trade during the fall. January 
would ensue if the present state of things /ig naturally dull, but a good spring business 
were to continue and materialize, One lead- } 5, anticipated Prices are at bed rock, nor 
ing firm states that the effect of the war] ore higher ficures in view. 
scare is already registered upon the market A seller of elevators reports having had a 
by a lull in business. The majority do not |jarge amount of business during the year, 
find that such a state of affairs bas yet} though at small margins of profit. At pres 
arrived ent, contracts are not being given out. 
\ war, considered from a purely merce-| yany buildings have been projected but not 
nary standpoint, would not be a source Of} started, it being customary to wait until 
gain to all machinery manufacturers. A | after the foundation is laid before placing a 
demand would, it is true, be created for 


contract for the elevators. 

In drills, cutters, reamers, taps, etc., the 
Cleveland Twist Drill Company reports that 
business antecedent to the holidays has held 
on better than might be supposed — 
are good and the outlook is bright. An ad 
vance in prices is talked of. 


those lines of tools adapted to work on 
Government supplies, but the paralysis of 
iriculture, cotton and = other industries 
would seriously injurethe market for various 
classes of machinery. Then, the reaction 
following this temporary activity would be 
of a nature unpleasant to contemplate 


Aside from the bellicose topic just con- Engines, Boilers and Pumps. 
sidered, the machinery trade is experiencing 
now a little dulness incident to the season, The engine trade is dull and devoid of 
but the undertone is strong and hopes for| feature. The market is in a waiting situa 
the coming year are bright About the Ist | tion, and, of course, hoping for better things 





of February we may look for more business. | With late winter or spring. The statement is 


It might not be amiss to prophesy a littl | meade that the large « 


much 
course, an 


have undergone 
This is, of 


gine makers are doing 
ruring, which t: ~~ n 


change in price 


no business other than fig uncertain quantity 


with some measure of allowance may be since orders usually stand upon their own 
dicative of prevailing conditions basis, but for ordinary small trade thre« 
Boilers, like engines, are undergoing a]|10s and a 5 beyond the base discounts might 
partial eclipse suvers are inclined to hold| be quoted, and for larger orders four 10s, 
over until after the first of the year with any further concessions buyers hav: 
Steam pumps are fairly active, considering | the good fortune to obtain, 
the season. It is not improbable that they Copper is dull and featureless. Buyers, 
would, temporarily at least, be benefited by} who are holding off until after the first of 
the event of a war * I the year, desire, at present, as small stocks 


as possible. War would put up prices, sinc 
the increased consumption at home necessi 
tated thereby would more than compensat: 
for the loss of export trade. 


Pig tin is too dull to show much chang 


Iron and Other Metals, 


Thickening clouds of 
the pig-iron market. 


darkness hang over 
Overproduction is 


assured beyond a reasonable doubt. Both It seems weaker. if anything. than hithert: 
: ° ° . an - i y. é > ) 

here and in Pittsburg there is fairly large |-;: eae * : : 
; : : rin, being a speculative article, may easily 
buying, but at great concessions Furnaces : : 


be affected by war rumors. In case our 
English supply were cut off the present pric 
might be doubled. 


both Northern and Southern have concluded 
it is useless to do otherwise than meet buy 
ers on their own terms. It has been noticed 


tela Lead is more than dull. Consumers ars 
in Pittsburg that consumers are loath to re-|. . : > th al 
ceive the iron they have already purchased, ee" and hardly any of the metal has 
which indicat ‘tl t tl ' are i | oe T been sold in this market. Sales are said to be 
c aiecates i i ; rs ? : . 5 
with it sa ley are DOCKeG UP | confined to carload lots. After the 15th of 


January more buying is expected. 
Spelter is featureless, but the price shows 
no falling off. 


It is reported that representatives of the 
National Government have communicated 
with the Bethlehem Iron Company asking 
whether in a case of urgency certain con 


tracts for steel there placed might be exe QUOTATIONS. 

cuted earlier than the time agreed upon. 2 

rin}. ¢ : . : SATURDAY EVENING 
rhis may serve as a suggestion of the possi Iron—American pig, tidewater delivery: 


bilities of the steel, and, consequently, of the Northern.. 


Northern 


No. 1 foundry, 
No. 2 foundry, 


$13 25 ald 00 


iron industries in a comparatively ne: 12 50 als Go 
fut ‘ } a . haere. . ie ae No. 2 plain, Northern. 12 00) alz 5u 
uture; but, as yet, it must be left for] Gray forge. Northern "12 00 al2 25 
every one to draw his own conclusion, | No. 1 foundry, Southern «+13 50 ald 00 
Suffice it tosay that, even though no war “ig : foundry, Southern 13 00 a3 50 
ake are a Sas oo oF. i : o.3 Southern.... 12 50 al3 00 
takes place, Uncle Sam is probably in a] No 1 soft. southern aa aaa 1300 ali 50 
frame of mind to buy armor plate. No. 2 soft, southern ” 1250 al3 00 
Tool and machinery steel hold about their Foundey forge, Southern... vais 1200 al2 25 
, era a oe “tat i me sar Iron—Commona, on dock, 1.35 a 1.40¢., mill 
last week’s prices. Orders, which naturally prices; 1.60c., out of stock : refined, on dock, 1.50 a 
are less numerous than last month, fre-|1.60c., mill prices: 1.70 a 1.80c., out of stock. 
quently come with a request to delay ship Scrap lron—No. 1 yard wrought, f. 0. b., $12.50 
" : , , Tool Steel—Ordinary sizes, standard quality. 6 
ment i ec > vei “ 
nents until after the end of the year. a7e.; extra grades, llai2e.; special grades, 16c. 


Wrought-iron pipe does not appear to] and upward. 
















PUNCHES , SHEARS, 
a HAND BLoweRs, 
Forces , ETC. 


( SBLACKSMITH - 
cadet ee UFFALO FORGE CO. T0 0 LS 


BurFato, NY. US.A. 
The Durability and Strength of 


CRESCENT EXTRA STEEL 


CHICAGO, ILL. are very noticeable in hard steady 
NEW YORK, N. Y. work. Try it. 
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““ENOUCH SAID.” 


PROVIDENCE, R. I 


THE MASON REGULATOR CO., Boston, Mass. 


GENTLEMEN !—We are 
you do not Know what a gover 





UNEQUALLED 
EFFICIENCY, DURABILITY, 
MINIMUM POWER, 


UFFALO a> 



























PITTSBURGH, PA. 





November 24, 180° 


are fearful that 
vu Will ask us to send it back 


aware that this account is less than a week old, but we 
1 thing 
we think it best to remit for it immediately We 


and for fear y« 
pump in operation and it is absolute 
GEO. W. STAFFORD MFG, CO, 
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you have sold us 
have the 


perfection Yours truly, 













~ BRADLEY HASirMeERs, 


The Best Power Hammers on Earth. 


Twenty-two sizes in Helve, 
printed matter. 


Upright and Strap Styles. Send for 





THE BRADLEY COMPANY, 
 PERO0000000000008 


| OF EVERY DESCRIPTION. 
MADE FROM BEST 
Send for Estimates. 


THE JOHNSON COMPANY, 


Syracuse, N. Y. 





Johnstown. Pa. 


BLOW YOUR FORCES 


WITH A 


“STURTEVANT BLOWER.” 


SEND FOR CATALOCUES. 
STURTEVANT CoO. 


NEW YORK, PHILADELPHIA. ~=TCAGO. LONDON. ENG. 


BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres'’t. BRIDCEPORT, CONN. 
New York Office, 86 LIBERTY STREET. 





B. F. 
BOSTON. 








THE DEANE oF nowroxe MINING PUMPS, 


THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
—— . — 











Write for ‘‘The Deane Specialties.” 





Superior Qualitwy of Tapper ‘Taps. 
ADJUSTABLE PLATE AND MACHINE DIES. 
* Lightning’ and ‘*‘Green River’ Screw Plates, Tap Wrenches, Reamers, Bolt Cutters, Drilling 


Machines, etc. $erad for Catalogue. 


some 








WILEY & RUSSELL MFC. co., Creenfield, nes. ' U.S.A. 


- ARE YOU LOOKING 


for a lathe? We are building them in various sizes 
from Sin, to 24 in. swing, in various lengths, both en- 
gine and speed lathes. Our designs are the latest, 
while the workmanship, material and finish are 
of the highest order. Our catalogue will tell you all 
about them as well as of our planers, shapers and 
other tools, 


SEBASTIAN LATHE CoO., 


117 and 119 CULVERT ST., CINCINNATI, OHIC, U.S. A. 











/Q to 24 in. Swing. 


CATALOGUE FREE. 











Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears made t» Order. 
dear Cutting. 

1895 Gear Book, Free. 
Treatise on Gears, $1.00 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South lith St., 
Philadelphia, Pa., 

and 86 Seneca St., 
Cleveland, Ohio. 


Foot-power 

Star+# Screw Cutting 
h Automatic 
Lat es Cross Feed 

9 and 12 inch Swing. 
New Designs. Novel Features 

Send for Catalo.ue B. 
SENECA FALLS MFG.COMPAN} 
687 Water St., Seneca Falls, N. Y. 


GRANT 


GEARS 











CIRCULAR CATALOGU E 


\ - 
Containing Press Notices and Tables of Contents of Books on 


STEAM ENCINES, BOILERS, ETC. 


80 pages. Sent free to any address. 


JOHN WILEY & SONS, New York. 


“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able to run at GREATLY INCBEASED SPEEDS. FEWER GRINDINGS. Mo WASTS ix redreesing. 


SoLz REPRESENTATIVES IN THE UNITED STATES. 
B. M. TONES wt CO., 
it & 13 Ol’ver St., NEW YORK: 143 Liberty St. 





BOSTON: 











ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samoles and Descriptive Price List Free by Mail. 










Weare prepared to take Contracts for 


Steam Pipe and Boiler C+ 
United States. 


H.W. JOHNS MANUFACTURING CO. 


87 Maiden Lane, NEW YORK. 


applying 


yverings in any part of the 


87 MAIDEN LANE, 
NEW YORK. 
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Machinery Steel—1.8 a 1.95c. for ordinary brands 
Special brands upward 

(«ld Rolled Steel Shafting—Base. Zc. in ear 
loads; 24%c. in smaller quantities: 3c. from store 

Copper—Lake Superior ingot offered at 10%6« 
e'ectrolytic, 1044¢ casting copper, yy a 10k ae 
cording to brand. 

Pig Tin—13.70 a 13.80c. in large quantities 

Pig Lead Spot, 3 2« 

Spelter— Western brands, 3.45 a 3.55¢., New York 
d: livery 


Antimony—Cookson’s, 734 a Se 


734 - Hallett’s, 6% a 


7c.: Japanese, 634 a 67q 
Lard Oil rime city, 50 a 5le 


NEW GATALOGS. 


There are three sizes of Standard Cataloas. 9 <1. 





6° KX 9” and 444" X 6 We recommend the 6” * 9 
size for machinery catalogs, When they muat he larqer 
or smaller, one of the other standard sizes should he 


adopted if possil 


Ve have received from the Yale & Towne Mfg 
Co,, Stamford, Conn., a catalog which is devoted 
to the illustration and description of their chain 
blocks, which are used for such hoisting as is done 
about manufacturing establishments and in build 
ing operations, ete. Full particulars are given, 
not only of these hoists, but there is some techni 
cal treatment of such apparatus which is interest 
ing and instructive. The pamphlet is sent to those 
interested,.on application, and is 8/’xtil4 


rhe Junction Iron and Steel Co., Mingo Junc 
tion, Ohio, is making an addition of two new mills 


for rolling merchant bar 


rhe Colwell & Collins Bolt Co., of Cleveland, 
Ohio, has been formed The imeorporators are 
H. A. Garfield and FE. C. Collins. Capital, $35,000 
The Phoenix Tron Co., of Phoenixville, Pa., have 
received a lurge order from Japan (which makes 
the third) for solid steel eye bars for bridges in 


Japan 


Robert Grant, the son of John J. Grant, has,jwith 
Walter Baker, of Cleveland, and others, organized 
the American Ball Bearing Co., and will commence 
the manufacture of ball be:rings of various kinds 
and for every variety of service. The new com 
pany is organized with a capital of $2,000, and 
the factory will be at the C, & P. crossing, Cedar 
Avenue, Cleveland, Obio 

The Cox Computer bas been organized in New 
York City 


Grreenwich Street 


and wilt have its offices and shopsat 173 
This company will make vari 
ous forms of computing instruments, devised by 
our correspondent, Mr. William Cox, who is presi 
dent of the new company lhe instruments, as 
our readers know, are based upon.the slide-rule 
principle, and will be made for yarious purposes 
connected with mechanical and engineering caleu 
lations 


Articles of incorporation have been filed form 
ing the Cramp-Hoadley Co., with $1,000,000 capital 


Toe Kelly & Jones Co. send us a pew catalog of | The directors are Chas, H. Cramp, Henry W. Cramp, 


standard flanged fittings for pipes designed for 


Edwin 8S. Cramr, Theodore Cramp, and Geo, 8S 


200 pounds pressure, and of long turn water fittings |Grabam, of Philadelphia; William W Cook, of 


for 150 pounds pressure. They state that the 
flanged fittings mentioned in this cata'og are in 


accordance with the new standird recommended 


by the committees of the American Society of 


Mechanical Engineers and the Master Steam 
Fitters’ Association, and embodied in the catalog 
is a copy of the dimensions reco 1 mended by these 
c ymmittees. A novel feature in the catalogis the ar 
rangement of list for fittings with companion flanges 


New York, and Joseph H. Hoadley, of Chicage 
This company will manage the complete output 
for land uses and stationary purposes of the Cramp 
Shipbuilding Co. and I. P. Morris Co., of Philadel 


WANTED * 


Situation and Help” 
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a's 


Advertisements only inserted 


bolted on, and a list which is applicable to fittings nder this head, Rate 30 cents a tine for each inser 


which require companion flanges on a portion only 
of the outlets. The catalog will be found valuable 
to all who have todo with iron pipe and fittings 
and it will be sent to all who apply for it. It is 
8’’x11%¢’ 














The American Aluminum Co., St. Lonis, Mo., 1s 
enlarging its works to a capacity of 80000 pounds Mech. draftsman, tech’l graduate, Swede, 


annually 


The foundry of J. Woodruff & Sons, Salem, 
Ohio, was recently burned, and the loss sustained 


was $30,000. 


tion About seven words make a line The Cash and 
Copy should be sent toreach us not later than Saturday 
morning for the ensuing week's issue, lnmswers ad 
dressed to our care will be forwarded, 


TO SUBSCRIBERS 
whose names appear on our subscription list, this 
paper will give two free insertions under this heading 
to those in want of positions. The advertisement to 
occupy a space of not more than five lines Additional 
space or insertions must be paid for in advance at 
regular rates, 


Situation wanted by a machinist; 16 years’ ex 
perience; age 33 years. J., AMERICAN MACHINIST 


Inventor wants partner with capital to push a 
good thing. Address Inventor, AM. MACHINIST 


7 yrs 
exp. in this country, wants pos’n; steam engines or 
heavy mach’y pref'd; terms mod. Box 198,AmM Macu 


Position wanted by a draftsman, familiar with 
steam and piping work. Address J. P. Lisk, Box 
211, Palmyra, N ‘ 








DON’T ACCEPT ANY SUBSTITUTE 
INSIST ON HAVING 
NICHOLSON 





FILE. 


VARIETIES FILES 
X. F.]) & INCREMENT CUT FILES. 





The PIERCE Gas and 
Gasoline Engine is the 
best and most econom 
ical. Address, 





19 Racine Street, 
Kacine, Wis. 


PIERCE ENGINE CO.. 
science of Mechanics. 





A Critical and Histor sl Exy i nof its Pr i 


Mach. Tran by TI j ‘v Cormack Weuts, 534 pp., hall 
morocco, $2 0, 

Phere in he but on 1 nas tot vali f Mact work 
this translation No instructs , hould be without a l 
of it PROF, HENRY CHEW, ‘ Seninvedars Valvendts bhiansten 


THE OPEN COURT PUR, CO., Chicago, 


P.H.&@F.M.ROOTS, 


Connersville, Indiana. 


CUICAGO OFFICE: 


1405-10 Manhattan Building. 


MANUFACTURERS OF 


"Portable Forges, 
Tuyere Irons, Etc. 
ROOTS’ NEW ACME HAND BLOWERS, 


Blow speeded, Forve 
blast, Durable, Com- 
pact and Cheap. 











Roots’ Foundry 
Blowers, Gas Ex- 
hausters, Etc. 


COOKE & CO, 
Selling Agents, 

’ 163 and 165 

“\Washington St., 

: NEW YORE. 

fn V'riting, Please Mention This Paper. 


Computing Figures 
mentally is probably the 
hardest kind of toil known. 
The Comptometer makes it 
easy, is twice as quick, in- 
sures accuracy anc re lieves 
all mental and nervous strain, 
Why don’t you get one? 
Write for Pamphiet, 


FELT & TARRANT MFG CO 
52-50 ILuino's ST. CHIcaGo 


pe enn emy He 


tooweraRere) 











MACHINISTS, ATTENTION. 


To introduce, will send post-paid on receipt of 
$1.60, one each of 3. 6and 12inch rules, all guaranteed 
equal toany inthe market. Offer good until Aprill 
No sti imps 


SAWY ER TOOL CO., Athol, Mass. 








HENRY CAREY BAIRD & CO., 
iNDOSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS 
, 810 Walnut St., Philadelphia. 


¢? Our New and Revised Catalogue of Practical and 
Scientific Kooks, 8 pages, §vo., and our other Catalogues 
and (Jirculars, the whole covering every branch of Science 
applied to the Arts, sent free and free of postage to any one 
in any part of the world who will furnish his address, 


$9.6, 6() an8 Light 16€ P.110 Volt Dynamo. 


This Little Wonder is 
ahigh grade machine fully 
guaranteed. Do your own 
lighting. Just the thing to 
light your Shop. Only one 
horse power required to run 
it. Sold at above low price 
to introduce our larger ma- 
chines, 

OC’ SEND FOR CIRCULAR NO, 62. 


ROTH BROS. & CO. 
30 to 34 Market Street. 
Chicago, Ill, U. S. A. 

















Wanted A traveiing man for the Wainwright Wanted Work as drafts in by man having ex 
ste im appliances vive age, exp. and references t »| peri ence n hot shop a aftir l ' t h 
the Taunton (Mass.) Locomotive Mfg. Co | i ucatior Address Box 167, care \™ 

a. AN Ma HINI 

Wanted Address of Theodore Werret! ma 
chinist : was in Terre Haute. Indiana ist Septen Wanted—Foreman for brass foundry out of the 
ber H. Mueller Mfg. Co... Decatur, UI city working 1 Yn lors ht and medium 

" ‘ Work " »? ' it i ) iress 

Wanted—A mechanical draftsman of nsider- | HeAVY Work , ¢ ' ' right mar Adare 
ible practical experience In reply state ge and | Composition, care Am MACHINIS 
details of experience, Box 192, Am. Macutnts Wa d—Work by m " il engineer (Stevens 

Superintendent wanted in a machine screw sl} raduate, Iss elther werks or drafting reom 
doing considerable bicycle work niv first class | @XPerienced in des of both lwht and heavy 
men need apply “Cleveland,” Am. MAcHINIS work ; #vears’ shop and construction experience 

Address Box i7* ire AMERICAN MACHINIST 


Wanted - Position by young man familiar wit! 
the forcing of machine tools to get their best pr 
duction as basis for piecework rates. Address Box 
179, care of AMERICAN MACHINIS1 


Wanted—A first-class draftsman by one of the 
largest shops: prefer a man who has had experi 
ence on Corliss engine work and heavy machinery 
\ddress Box 162, AMERICAN MACHINIS" 


Engineer with 12 years’ practice in U.S. intend 
ing to return to Germany, desires to correspond 
with manufacturers who wish to introduce their 
goods Address Box 150, AMERICAN MACHINIST 


Mechanical engineer and draftsman. highest 
grade, with extensive practice in shop and office 
open for engag wor has bad charge of works 
before Room &, Library St., Philadelphia, Pa 


Wanted—Situation as a machinist; have had 10 
years’ experience in a repair shop, can do black 
smithing if necessary. [ilinois or Missouri preferred 
Address Box 190, AMERICAN MACHINIS 


Foreman boiler maker wanted, must be well u 
on marine and stationary boilers and getting out 
work to best advantage, highest wages to right 
man. Address Box 191, AMERICAN MACHINIST 


Wanted Two or three good machinists to run 
lathe and planer in machine shop in Wester! 
Pennsylvania, building steam enginesand eeneral 
work Address Mechanic, care of Am. MACHINIS' 


Wanted—sSuvperintendent of machine shop em 
ploying 75 to 100 hands, must have executive abil 
ity and push; state exp. and salary exptd. “1 
Room 501, Johnston Building. Cincinnati, Ohio 

Wanted—Pirst-class machinists for lathe and 
also for planer; competent and pushing men only 
need apply Hoffmann Machine Company, 143d 
Street and Amsterdam Avenue, City, 


A BOOK OF TOOLS. 








a Thank the Lord ind 
the Chas. A. Stre ier ¢ 
the 8O and 10 and 7h per 
cent. ist Wwadon wayWw ! 

nd the Er neer wl lone 
noty ni wiv re 

nthe acquisitl fa 
revelat ninthe Know ede 
ot oper es of his ery t\ 
needs has nme f boliarne 


(ais Seer ncereQ: 
OETROIT MAN 





uv A 
Jas. ¢ TemMenie, Miner 
a Spr field. I 
Yes, we have done away with the big discount 


and any one possessing “* A Book of Tools doesn't 


have much guessing to know what his goods w 


cost him rhis feature is being thoroughly 7 
preciated 
The “ Book of Tools” contains 550 pages and 


> OO ustrations, and w be sent post-paid to 


over 


CHAS. A. STRELINGER & CO. 


any address upon receipt of 25 cents in stamps 


Wanted— Position 
ture of draw 


oreman in the manufac 
punching, shearing dies, 
designing special and iutomatic machines 
ind bicycle work pat f handling men and 
turning out work Bow IX Am. Machinist 





Wanted—Foreman boilermaker and layer out for 
shop having about 2 hands: competent to get 
out work at lowest cost ; must be temperate: state 
wages wanted Address Boiler, care Parvin Aa 
vertising Agency, Cincinnati, Ohio 


Wanted By a Western technical school an in 
structor in blacksmithing: preference will be given 
to the candidate whois also a practical machinist 
oranexper’d engineer \ddress, with references, 
stating wages expected, Blacksmith, Am. Macu 


(Continued on Paw 1054.) 


The Elliott Drill Press 


FOR ANY LICHT WORK. 


LARGE RANGE OF WORK—LOW PRICE. 








HE ELLIOTT DRILL. 





Now Manufactured by 
A. J. WILKINSON & CO., 
180 to 188 WASHINGTON ST., BOSTON, MASS. 
SEND FOR CATALOGUE. 


“CARD SYSTEM.” ss" 





manufacturers for indexing las Fert 
nes, Plans, estimates, corre en dience and quota 

ns Also for costs, orders, pattern records and 
recounts It s the best way to treat these per 
plexing details of factory work 


We will send circular a: d sample cards on ap 





Library Bureau, 146 Franklin St, Boston, 
273 Stewart Building, New York. 





DETROIT, MICH. 


ALSO PHILA CHICAGO. LONDON. 





FITCHBURG TOOLS. 





ARGE 
INE OF 


rye exp 
4S IN. LATHE, \fiter a ‘perience devoted 
to th manufacture of 


rie ta! working machinery, we are 

Ls 3] na position 10-DAY to please the 
wr most critical, and with our im- 
lities we are ready to 


ates proved far 








% undertake the BUILDING OF 


SPECIAL MACHINES. 


ATHES en 
and many more modern made metal manipulating machinery manufactured by 


FITCHBURG MACHINE WORKS, FitcHBuRG, MASS. 








Qe 
? 


POLISHING WHEELS, 


COVERED WITH HEAVY OAK-TANNED LEATHER. 


Write for price list with discount, 





and list of sizes carried in stock. 


BUILDERS IRON FOUNDRY, 


PROVIDENCE, R. I. 





seer 











S BEVEL GEARS, 


Cut Theoretically Cor-ect. 
Special facilities for cutting worm wheels, 


J HUGO BILGRAM, 
GINS MACHINIST, 


bo 440 N. 12th St., Philadelphia, Pa. 










FOR 
TOOLS, 
DRILLS, 
DIES, &c. 


ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Offce, 91 JOHN 8T., N.Y. 
WM. JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Colambian Exposition 1893. 











WORTHINCTON 
CONDENSERS. 


ACGRECATINCG IN CAPACITY 


625,000 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. BOSTON, 
70 Kilby St. PHILADELPHIA, 724 Arch St. 
CLEVELAND, 24 South Water St. CHICAGO 


185 to 189 Van Buren St. ST. LOUIS, Eighth 


and St. Charles Sts. INDIANAPOLIS, 64 South 
Pennsylvania St. DETROIT, 145 Jefferson Ave, 
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AMERICAN 





MACHINIST 








Decemper 26, 1895 








A young man who has had experience on the 
road, also practical machinist, would hke to en 
gage with good house as salesman handling ma 
chine tools or mill supplies: reference from pres 
entemployer ‘Paul,’ care AM. MACHINIs1 

Wanted—Position as superintendent of a machine 
works, or as designer experienced in making 
sales: would like the privilege of purchasing an 
interest in the busines Address Box 180, care of 
AMERICAN MACHINIS 

Wanted—Foreman for machine shop in Western 
town: man thoroughly posted on gas engines; capa 
ble of taking charge of shop, keeping costs and 
records, and handling business generally Address 
Box 194, care AMERICAN MACHINIS 

Wanted—A young man of good address to sell 
machine tools in New England, preferably a prac 
tical machinist who has had some experience on 








the road in that territory Address with refer 
ences, P. O. Box 1461, Boston, Mass. 

Wanted—An intelligent man in every machine 
shop in New England to utilize his spare time in 


raising clubs of subscribers for the AMERICAN MA 
curnrst; liberal commission. Address, with refer 
4 Church 


ences, John A. Walker, N. E. Agent, No. 
Street, Dorchester, Mass. 





+ MISCELLANEOUS WANTS +— 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the enau- 
ing week's issue Answers addressed to our care will 
be forwarded. 


Cheap 2d hd lathes & planers. 8.M. York,Clev’d,O. 


Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 








Established in 1874. 


CLEVELAND ‘TWIST DRILL CO. : 


COR. LAKE & KIRTLAND STS. 


9 Reade Street, New York. 
86 Queen Victoria St., London, Eng. 
5 Neue Promenade, Berlin, C., Germany. 


CLEVELAND, O. 





DEGOND-HAND MACHINERY. 











ENGINE LATHES, DRILLS. 
e6 x IR Lit in, T.G ‘ 
42x 10 Fifield C. Rest No. 21 rdw Ta A 
> ; ' ment 
oe fle woe B Radial, 4 ft. Arm 
esd a ’ N ren Radial 4 A 
, . . . ion Dri 
fe ob eer gr . oF. a i vi B.G.& Po 
¥5 x 10 Perkins. P. ¢ ' am, B.G.& BP. & 
) I " B. ra 
26x 17 Pond, C. I hog 
26 x 12 New Haven C. Re 
2 ' 
24x 10 Pratt & Whitney C. 1 “ igs 
22x 14 F. KE. Reed. C. R : , 
0x8 Pratt & Wt Cc, R ) Prent \ W | 
Ox 11 Wm. Sellars, C. Rest bore tel ncaa - 
19 x 10 Prentiss, C. Rest & Ta  Naludie. Gerdem & _ 
17x 7 Bement, Pl. Turnit § eee” eee fee 
16x 8 Putnam, R. & F. Rest ant” tee gdh nce, ee 
16 x 8 Blaisdell, Ro & FoI P 
15x 6 Putnam, C.K . 
71 é ‘ 
15 x 6 Prentice Bre Ra & Ft ene Se ea , 
15x 6 Perkins, R & hay 
s . ¢ l 
15.26 Plather, FP. Gib Rest 4 flea lama ; ‘ 
14x68. Ashton Hand, P.G. Rest on 
14x6F. BE. Reed, P. GibR 
14 x 6 Blaisdell, R. & F. Rest SHAPERS, 
14x ) & 6 Putnam K «1 Rest 1S Gould & Eberhardt Crank 
12 x 5 Sellars, R. & F. Rest 15 in. Hendey, Friction 
Speed Lathes all Sizes IZ in, Prent Crank 
12 in. Warren Tray. H 
*>LANERS. ' = 
PLANERS. MILLING MACHINES, 
@ x 60x 26L. W. Pond » ’ 
48 x 48 x 12 L. W. Pond, 2 Heads, | No.3 Universal, brown & Sharpe 
88 x BA x 10 L. W. Pond =e 1 Garvi 
6 x 36 x 10D. W. Pond. 0, 4 Pisin, Gary 
98 = 9826 Pond Ul. Co No. 3 Plain, no arm, Gary 
’ No.1 ‘ 
25 x 25 x 8% Aldrich i . , Mil 
24 x 24x 7 New Haven 12 Lincoln Pattern 
4x 20x 5 New Haver 
20 x 20x 3 Thayer MISCELLANEOUS 
16 x 16 x 15 Blaisdell (Crank n. Lod & Davis Bolt ¢ 
bin. Saunders Pipe Mact 
DRILLS, 60 Ton Hye iraulic Press, W.&S 
No. 4%9 I racute Pow t 
No. 2 Bickford Universal, 5 ft.| No. 18 Hibbard Power Pr 
Arm apd. Ames Profiler 
No, 2 Universal Co , Universal, 6 1 Garvin 
ft. Arm 12 Bement Slotter 


700 Machine Tools in Stock, 


PRENTISS TOOL & SUPPLY CD. 


115 LIBERTY STREET, N. Y. 
Chicago Store: 62 A 64 So0, Canal St, 





Second-Hand Machinery. 


LATHES, 1 32 in. x 10 ft. Open Side. 
10 in. x 5 ft. Foot & Power. 1 in. x in. x 22 ft. Hepworth, 
ll in. x 5 ft. Power only. | DRILLS, 
15 in. x 6 ft. Dustin. $ 22 in. Back Ge ared. 
16 in. x 8 ft. Flather. 5 in. & P.F., Snyder, 
18in. x 8{t. Flather & Prentice. | 1 34in ee ° Harris, 


18 in. x 8 ft. Lodge & Davis. 2 Nc 
2Lin. x 10 ft. Pratt& Whitney.||2 8 


2 

2 

3 

4 

2 

8 1% Niles Radial. 
2 

1 27in. x 10 ft. Dustin. 
1 

2 

1 

1 

1 

1 

1 


uspension Drills, 


MILLING MACHINES. 
Ni 
Ni 


28 in, x 12 ft. Blaisdell. | 


80 in. x 14 ft. Lincoln, 1 No.1 B. & Sharpe. 
$2 in. x 13 ft. Bement Triple || 2 No. 18 Gs arvin, 
Geared, 1 15 
2 in. x 10 ft. Niles, | 1 Noosa * Hand, and others. 


”) 
94 in. x 10 ft. Niles, 

79 in. Driving Wheel, Bement. 
45 


SHAPERS, 


in. x 18 ft. Gay & Silver. 9in., 12Zin., 18in., 15 in., in, 


PLANERS, I, nay a Ss. 
. . in. P. y. Screw Machine. 
8 oe in, x 6 ft. Pond, ne 1 20in x6 ft. Plather 
2 Horiz. B. & D, Machines. 
1 48 in. x32 in. x 8 ft. Pond, two || 1 Cylinder Borer, P. & A 
heads 1 30 in. Motor Gear Lathe 
3 24in. x ‘24 in. x6 ft. W&L 1 Double Punch and Shear, 
one head "1 30 in. Pulley Lathe. 
1 2 in, x 28 in, x 8 ft. Gay &/1 Byerentie Riveter. 
Silver. 2 Bolt Cutters, 
1 82 in. x $2in. x 10 ft. W.& L 1 Nut Tap 





1 88 in, x 88 in. x 10 ft. Aldrich. !!1 
Also large stock of other tools. 


20 in. Patte 7 Lathe. 
Send for List. 


Eastern Branch Niles Tool Works Co., 
136 and 138 Liberty St., NEW YORK CITY. 


















E. W. BLISS CO. 
| Adams St., 
Brooklyn, N. Y. 
96 W. Wash’s &t., 
CHICAGO. 
Presses, 
Dies, and 
Special 
Machinery 


For BICYCLE, 
Electricai, and 
All Sheet Metal 
Work. 


Stiles & Parker 
Press Co. 










































New Lot 
Second-Hand Machinery. 


SCREW CUTTING ENGINE LATHES, 


1 in. x 5 ft. Pratt & Whitney with rise and fall rest. 

1 bin. x 6tt. Pratt & Whitney with rise and fall rest 

2 i4in. x Ott. Putnam with rise and fall rest. 

3 din. x6 ft. F. EK. Reed with rise and fall rests. 

Il din. x 6 ft. Prentice Bros, with rise and fall rest. 

4 l4in. x 6 ft. Blaisdell with rise and fall rests. 

1 bin, x 6 ft. Flather & Co. with rise and fall rest. 

1 bin. x 6 ft. Blaisdell with rise and fall rest. 

1 isin. x 6 ft. Hendey with plain rest. 

1 Isin. x 10 ft. Blaisdell with plain rest. 

1 isin, x 10 ft. Flather & Co. with plain rest 

1W4in, x ft. Flather & Co. with compound rest and 
chuck 

1 2lin. x8 ft. Lodge & Davis with compound rest. 

1 2in. x Wet. Lodge & Davis with compound rest and 
chuck, 

1 22in. x 8 ft. Blaisdell with plain rest, 

1 in. x 20 ft. Perkins with compound rest. 


MISCELLANEOUS TOOLS. 


5 ft. Universal Radial Drill Press, 
No. l4 Brainard Universal Milling Machine. 


I4in, x 5 tt. American T. & M. Co.’s Fox Lathe. 
bin, x 5 ft. American T, & M. Co.’s Fox Lathe. 
1 Win, New Haven Drill Press, back gear, power feed. 


¥ 12 x 5S8peed Lathes, complete. 


Also a large stock of other machinery. 
complete list, No. 16, 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., 
Also, 51 North 7th St., 


Write for 


NEw YORK. 
Philadelphia, Pa. 





MACHINERY FOR SALE. 


Bin, x 24in. x7 ft. New Haven Planer. New. 
2Lin. Gould & Eberhardt Drill. Good as new. 
§in. Boynton Hand Shaper. - ~ 
1-4 to 1 1-4 in. Open-die Bolt Cutter, Good as new. 
Nos. 1,3 and 6 Roots Pressure Blowers. A1 condition. 
Ix Greenfield Upright Engine. Good as new. 
18x 5x 10 Brass Lined Duplex Pump. 
112 x IS Slide Valve Engine. 
Lot 6 1-2 in, and 7 1-2 in. Hammered Steel Shafting. 
Bearings, Friction Clutch Pulleys, etc., less than half 
value. COOKE & Co., 

163 and 165 Washington Street, 


000 Machinists, Draffsmen and Enyiners 


can for the next month put one-half their Beer, 
Billiards, and *Baeco money into a Xmas 
present for themselves by sending $4.00 for a full 
set of photo-reduced prints of Simple, Tandem and 
Cross-Compound Corliss, or Automatic Engines, 25 


New York. 











in a set. Best investment possible to improve in 
your trade, Supply limited. Send Quick to 
C. M. GIDDINGS, M. E., Rockford, Ill. 
SPECIAL LOT, SECOND-HAND TOOLS, 
at very low prices before removal. 
LATHE swing, 20 ft. bed, Triple Geared 
Ww risers to 48 in., 12 ft. bed, Triple Geared, Com 
pound Rest, ¢ , Pratt & Whitney's, Al ord 
iin. swin 16 ft. bed, Fay & Scott's. Good as new 
26 in. swin 10 ft. bed, Pond, Extra Heavy 
4 in. swing, 12 ft. bed, Compound Rest. Fit hburg 
22 in, swing, 12 ft. bed, Cp'd Rest, 19-16 hole, 1 erkit 
20 in. swing, lo ft. bed, Extra Heavy, Cp'd Rest, Pond 
19 in. swing, & ft. bed, Prentiss 
16 in. swing, 7 ft. bed, Pratt & Whitney 
15 in. swing, 7 & & ft. beds, Reed 
13 in. swing, 6 it. bed, Pratt 1 Aa aeaes 
13 in. swing, 6 ft. bed, Bla 
Is in. swing, Turret Brass 
PLANER Tin, x 37in. x li ft 
‘ “in. x 36in. x & ft., Niles 
S2in. x Sin. x 8 ft., Pond 
26in. X 26in. x ft owell 
26 in. x L6in. x 8 ft., Gould & Eberhardt 
24 in. xX 24in. x 6ft., Lathe and Morse 
fin. x 244in. x6ft., pratt & Whitney 
Zin. xX 22in, x5 ft., Vease 
20 in. x 20 in. x 5 ft., Headey 
SHAPKR—15 in., Stroke Crank, Gould & Eberhardt, 
18 in Geared, Improved, 
24 in Friction, Hendey 
Mit ” Traveling Head, Warren 
DKRILL—16 in. Plain, en ntiss 
‘ 26 in. Complete, Pre ntis 8 
* Radial 3 ft. arm, Hilles & Jones 
Universal Radial re ft. Arm. Bk. Gears & Auto, Feed, 
Universal Milling Machine, Kempsmith’s late 
Plain : ’ incoln Pattern 


Garvin No, 3 


“s Pratt & Whitney No. 2 Hand 
Gear Cutter, 30 in., full Automatic Gould & Eberhardt 
Upright Boring & Turning Mill, 38 in., 2 Heads 
Horizontal Boring & Dritling Machine, Sellers, 54 in 
Pipe Machine, 6in., with Engine, Jarecki 
Horizontal Flange Punch, Hilles & Jones, No. 2 
Plate Paner, 16 ft., Niles, Al sheng 
Boiler Punches, 22 and 36 in. gay 
Boiler Rolis, 6, 7, 8 and 10 ft wide 
Steam Hammer, 300 Ibs,, Ferris & Miles, 


BICYCLE MACHINERY 


CONSISTING OF SCREW MACHINES, MILLING MACHINES, 
DBILLS, LATHES, PRESSES, SHAPERS, Etc. 


J. J. McCABER, 


SUCCESSOR TO | 
E. P, BULLARD’s '4 Dey St., 
| NEW YORK. 


N. Y.Mach’y Warerooms. 









Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 
For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 


Best and cheapest Bolt Header made by C. 
Baush & Sons, Holyoke, Mass. 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


H. 


first-class foundry and machine 
a fine line to manufacture 
AMERICAN MACHINIST, 


For sale—A 
shop, centrally located ; 
Address ** Foundry,” care 


Machinists should go to Tucker's, 135 Greenwich 
St., N. Y. City. and examine “Crane’s Patent Port- 
able Hand Drill,’ four sizes; something new. 


For Sale—Tabor duplex automatic molding ma 
chine with 18-inch cylinder; molds two flasks 
12x15, or one flask 15x24 inches; perfect condition. 
Box 94, AMERICAN MACHINIST. 





, used 
, thor 
iler 
East 


One 80 H. P. balance valve engine 
6) H P. slide valve engine 
one 60 Hl. P. return tubular be 
two weeks. G. E, Stauffer, 


For Sale— 
6 months; 
ougbly repaired 
and stack, 
Stroudsburg, Pa 
For 


neering C¢ 


one 
used 


Morgan Eng 
diameter of 


100 pound 
steam hammer; 


ond-hand 
mpany's 


Sale Ser 


cylinder, 6 stroke, 1 price, $375; also a No. 1 
Brainerd milling machine: price, $375: both in gooa 
order, W.A_ Rice & Co., 13 & 15N.Canal St.,Chicago 

Wanted—To lease, or to buy on easy terms, a 
small machine shop, with machmery adapted for 
tool and tight machine work: New York or New 
England States preferred. Address Box 182, Am 


MACHINIST. 
Wanted—An Idea 
ple thing to patent? 


Who can think of some sim 
Protect your ideas ; they may 
bring you wealth. Write John Wedderburn & Co., 
Patent Attorneys, Washington, D. C., for their 
$1,800 prize offered to inventors. 





Oil 





English Agency: { 


AMERICAN GAS FURNACE CO., 


Gas Plants 


GAS BLAST FURNACES AND HIGH PRESSURE BLOWERS 
For the economical generation and systematic application of HEAT. 
CATALOQUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 
Finsbury, London, E. C., 


21 Cross St., 
England. 





SECOND-HAND TOOLS. 


22 in. x 8 ft., Pond Engine Lathe. 
26 in. x 10 ft. ” " 
21 in. x11ft., Pratt & Whitney Engine 


Lathe. 
22 in. x 12 {t., Bullard Engine Lathe. 
27 in. x 10 ft., Pratt & Whitney Engine 
Lathe. 
16 in. x 16 in. x 4 ft., Hendey Planer. 
24 in. x 24 in. x 6 ft., Hendey Planer. 
82 in. x 82 in. x 10 ft., Pond Planer. 
50 in. x 50 in. x 10 ft., Powell Planer. 
36 in. Open Side Planer. 
16 in. Ferris & Miles Slotting Ma- 
chine. 
5 ft., Universal Radial Drill. 
30 in. swing, Prentice Upright Drill. 


“ c« 


~ 4 ilies Boring Mill. 
HILL, CLARKE & CO., 


156 Oliver St. 14 S. Canal St. 
BOSTON. CHICAGO. 


swing 
swing, 





MACHINERY BARGAINS 


BEFORE REMOVAL 


Send for full list and prices. 


145 Broadway and 86 Liberty St., 
NEW YORK, 


At Phenix Iron Works, Trenton, N. J. 


15in.x6 ft. Engine Lathe. 19-36 and 50 in. Drills, 
22 _ = " Portable Dr 
29 13% ** ‘ ‘ Min. x lat Planer 
Ss “os . 12 in, Shaper Traverse Head 
17 0 "=" ae Gear Cutter, 54 in. 
71 in * a Milling Machine. 
5lin. x 18 ft. Engine Lat 
10 ft.-16 ft. Vertical Boring y and Turning Mill, Cranes, Blower, 
Boiler Rolls, Punch and Shear, 


GEORGE PLACE MACHINE CO. 


SPECAL DRILLS MADE 
TO ORDER ANY 
SIZE “i SHAPE 


























MACHINE TOOLS 


IN FIRST-CLASS CONDITION. 


16 in. F. B. Miles Slotting Machine 

Horizontal or Floor Boring Machine, Pratt & Whit 
ney. 

One (1) 5 ft. Universal Radial Drill. 

21 in. x11 ft. Pratt & Whitney Engine Lathe, Hollow 
Spinale 

19in. x8 ft. Pratt & Whitney Engine Lathe, Hollow 
Spindle 

26in. x 8 ft. Pond Machine Tool Co. Engine Lathe 

19in. X 12 ft. Pratt & Whitney Engine Lathe, H« 
low Spindle. 

22 in. x 12 ft. Pratt & Whitney Engine Lathe, Ho 


low Spindle. 
40 in. Bement Vertical Drilling Machine 
24in. Pratt & Whitney Vertical Drilling Machine 


GEORGE PLACE MACHINE 60., 
146 Broadway & 86 Liberty St., New York. 








SS, 


Jes 


BLAKE & JOHNSON, Waterbury, Conn. 


BUILDERS OF 


SU PIN, SAFETY PIN, ROOK AND EYE MACHINERY, 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


Bent Wire Goods a Specialty. 
quote prices for either machine or the Goods, 


Send Samples that we may 





Purposes. 





WE ALSO MANUFACTURE 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 





CLEVELAND, OHIO. 


AUTOMATIC SCREW MACHINES 


Cleveland Machine Screw Co., 


STEEL BALLS 


For all Anti-Friction 





WRITE FOR 
INFORMATION. 








we | 
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CONSULTING MECHANICAL ENGINEERS. 


L. P. BRECKENRIDGE, 
Mem. A. 8. M. E., Consulting M. E.. 


F. B. COREY, Electrical Expert. 


c \pp aratus Designed, 


El 
$3 Equitable Bui lding 


W. E. CRANE, ME, 


New England Engineering Co 
Electric Light and Power Plants 
17 Harrison Avenue, 


CHARLES A. HAGUE, 
CONSULTING ENGINEER, 
romans Plants, Power Plants, Steam, Water, 
Electricity, Designing and Experting, 


39 Cortlandt St., 


Boston, Mass. 


WATERBURY, Conn, 


New York City. 


HENRY F. NOYES, 
Solicitor of Patents and Mechanical Expert, 
23 Monadnock Block, Cuicaco, Til 


% % 
L. REDFIELD, 
Designer of Special Machinery. 
Expert in Patent Causes. 
Room 604, 269 Dearborn St., Curcaco, Ill. 


E. SARGENT, M. E., 
Curcaeo, Ill, 
U.S.A 


WM. O. WEBBER, 


Consulting Engineer. Shop Methodsand E conomic 
Production a Specialty. 
No, 78 Mason Bulk ling, (Tel. 2102) 





Boston, Mass 








BEAUTY, SPEED, 


49 Fenton Wheels for 1806 


PARACONS OF vanarens, FEATURES AND 


PERFECT ADJUSTMENTS. 
EXCELLENCE. 


WE WILL BE PLEASED TO SEND YOU CATALOGUE 


FENTON METALLIC MFG. CO., JAMESTOWN, N. Y. 


P. 8S. 


FENTON WHEELS HAVE BLUE CROWNS. 





THOS. H. DALLETT & CO., 
YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
M achine 
Tools, 
Cranes, 
Elevators 
Pumps, 
Presses, 
and other 


” Machinery, 





T. SHRIVER & CO., 


333 East 56th Street, N. Y. 


lron and Brass Founders and Machinists 





= 4 
PULLEYS: of any size, moulded on machine 
—no pattern needed. 
GEARS of any diameter, face an1 pitch, made on Gear 
Moulding Machine—no pattern needed. 








" WORCESTER >. 





\ MASS. >: 





EVANS FRICTION CONE CO. 


HANGING AND STANDING 
CONES. 


MADEIN a 
Thousands in us - 

mitting fr om 1 to 50H P. "Fo r 

information addre 

No. 85 WATER STREET, 
BOSTON, MASS. 








SOFT CASTINGS, 


Made from best grades of Pi on for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON CO., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 





SPEIDEL’S ECONOMIC SAFETY 


ee HOISTS, 


TRAVELING CRANES, 
OVERHEAD TRAMWAYS, 
SPEIDEL & ROEPER, 
READING, PA, 
Send for Catalogue. 





LeCOUNT’S 


STRAIGHT TAIL DOG. 


MANUFACTURED BY 
WwM. GG. LeCOUNT, 
Successor to C. W. LeCount, 
South Norwalk, Conn. 








Send for “ Catalog A," Full Line of Machine Tools, 





CRANES, TROLLEYS, PORTABLE HOISTS; OVERHEAD TRACK. 





SEND FOR CATALOONS. 








Aa TN 


PLT 1d Adadiaicah AML La ea 

















2343 & 2345 
Callowhtii St., 


PHILADELPH. \, PA. 





Dixon’s Silica 
Graphite 
Paint 


Will preserve a roof for TEN to 
FIFTEEN YEARS-— perhaps 
fonger, without repainting. 

Unequaled for SMOKE STACKS, 
BOILER FRONTS, Etc. 


Send for circulars on Paints and Painting. 


JOS. DIXON CRUCIBLE CO, Jersey Cry, N. J. 





> The Nativnal 
= Feed-Water 
Heater 


A brass coil Heater 
delivering water to 
the boiler at 210- 
Fahrenheit. 


500,000 H. P. sold. 

Prices low. Satis- 

faction universal. 

" The National 

Pipe Bending 

Co. — a 
82 River St. 
New Haven, Ct. 


a 





















Style A, Three-Jaw 


Ask your nearest Dealer, 
anufacture re f r 


THE LATEST 
> |MPROVED DRILL CHUCKS, \ 


Strong, Accurate, Durab'e, Cheap, 


THE £. HORTON & SON CO., 
Windsor Locks, Conn., U.S. A. Style B, Two-Jaw. 
Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. 


r send to the 





Awards at the World’s Fair. 





“CUSHMAN 


work. 2. ese e 


THE CUSHMAN CHUCK 


** CHUCKS. 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


SEND FOR CATALOGUE. 


CO., HARTFORD, CONN. 





CHUCKS Tre “ National.” 


INDEPENDENT, 
UNIVERSAL, or 
COMBINATION, 

Est’d 1882. Strongest. Easiest to 
change. Best finish. Reversible 
Jaws (patented) giving 5 changes in- 
cluding every possible position. ILLuUs- 
TRATED CATALOGUE sent. Liberal dis 
counts, Prompt shipment. National Chuck Co., 
39 Cortlandt st.,! w orke Hoboken, N.J. 
YVcDowell stocker & Co., Chicago. 


WE LEAD, OTHERS FOLLOW. 


Sweetland Combination Chuck. 








Reversible Jaws. Accurate, 
A Standard Independent, Solid 
Shell, Solid Reversible Jaws, 
Strong and True, 





SEND FOR CATALOGUE, 


The HOGGSON & PETTIS MFG. CO., - New Haven, Coun 


PRATT’S 


Positing Driving 3 
Drill Gh, 


The best system ever devised for holding 
and driving drills. 


2 WRITE FOR CATALOGUE TO 


THE PRATT GHUGK GO., Clayville, N. Y. 








PEQUOT DRILL CHUCK 


A new Drill Chuck having a more powerful grit 
than any chuck ever offered This seems a broad 
claim, but we prove it to mechanics who will 


examine. Ask at your des alers or write us for 


particulars. 


THE D. E. WHITON MACHINE CO., 


5 Oak Street, New London, Conn., U. S. A., 


Or, SELIC, SONNENTHAL & co., 
85 Queen Victoria St., London, E. C., England. 


“7 CHUCKS. 


In ~~ ndent and E, niv 
Chucks, ¢ mb ‘ i Lat 
Chucks w ectvhdary ball ‘ " 
Drill Chuck Pianer Chucks and 
Face Plate Jaw 


SKINNER CHUCK CO., 
New Britain, Conn, 
94 READE ST., Now York City. 


SEND POR CATALOGUE, 


\ For Reducing and Pointing Wire. 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
} Manufacturer, 


18. W. GOODYEAR, Waterbury, Conn. 
age tetany 




















THE TEMPERATURE 


of Feed Water depends mainly 
upon the amount of tubing in the 


heater, and a corrugated copper 
tube is worth more than a smooth 
one, foot for foot This is one 


reason why the 


WAINWRIGHT HEATER 


is so successful. Send for our cat 
alogue 


’ THE TAUNTON (MASS.) 
LOCOMOTIVE MFG. CO. 





GROBET 4 3 3 





RL \\Viqge Seni ee 
~~) W| ISS if Mt 1 Co 
r | 1 ) 3 
cal. TON yt ad lg 
INEW T OR! TY 










- 2s. a. 
erect ’ 
~J-ERLANDSEN- i 


— x 
i72 “CENTRE E ST~NEW YORK. 
~SEND FOR CATALOG 


NTEo 


WARRA 





INDICATORS. 


Robertson-chompson =, - $40. 
Victor Keducing Wheel e 15. 
_ Standard Planimeter =. o 36 
These make a perfeet indicator outfit 
Separators, Oil Extractors, Spencer Regu- 
lators, Keliance Column-, Eureka Packing. 
SEND POR CATALOGUE, 


HINE & ROBERTSON CO., 61 Cortlandt St., N. Y. 








AN OPPORTUNITY, 


AsTam desirous of retiring from Business, 
I offer my complete, modern equipped 
Foundry and Machine Plant for Sale on 
easy Terms free of Incumbrance. It is well 
situated on the Main Line of R. R. near 
N. Y. City. The Tools are adapted to build 
First Class Machinery, and the Business 
is thoroughly established throughout the 
United States. Address AMERICAN Ma- 
CHINIST, Box 171. 





AURORA TOOL WORKS 


AURORA, IND., 


Builders of Latest Im- 
proved 


UPRIGHT 
and 


RADIAL 
DRILLS 
WITH PATENT 


AUTOMATIC STOP. 


From 14 in. to 40 in. swing. 








ae 





VALVES, FITTINGS, 








Belt Pt e338. 


HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, JACKS, 


SEND FOR CATALOCUE D. 


THE W. & S$. HYDRAULIC MACHINERY WORKS, 


WATSON & STILLMAN, Proprietors, 


204, 206, 208 and 210 East 43d Street, 


NEW YORK, 


PACKINGS, ACCUMULATORS. 
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GIVEN AWAY 


$1,900 LATHE. 


Qn.March 1, 1896, we will present to the Technical or MECHANICAL School in the United 
States, receiving the GREATEST NUMBER of votes, a magnificent Nickel and Gold Plated tool 
room LATHE. This Lathe was exhibited by us at the World’s Fair in Chicago, and was pronounced 
by the judges and visitors to be the FINEST PIECE of MACHINERY displayed in Machinery 
Hall. All male persons over fifteen years of age entitled to a vote. No charge for voting. For 


particulars address 


THE LODCE & DAVIS MACHINE TOOZ CO. 


BRANCHES: 


New York, 110 LIBERTY STREET. 
Chicago, 68-70 S. CANAL STREET, 


Boston, 
St. 


Works: 
CINCINNATI, 


36 FEDERAL STREET. 
Louis, 720 N. SECOND STREET. 


OHIO. 





DIETZ, SCHUMACHER & CO., 


 OINCINNAT', 


OHIO. 


Standard Engine Lathes, 14° to 26” swing. 
Improved Radial Drills, 52” to 120”. 


LATEST IMPROVEMENTS. 


No expert required to use them, 


DAWSON & GOODWIN, Chicago, Ill. 


A full line kept 


FINE WORKMANSHIP. 


constantly in stock by 


J. J. McCABE, New York City. 











A 
go” 





AND PRICES. 


The NATIONAL 


MACHINERY CO. 





TIFFIN, OHIO, 





SCREW MACHINES, HUB MACHINES, 


NEW DESIGNS, LATEST IMPROVEMENTS. 


ALSO A FULL LINE OF 


STANDARD ENGINE LATHES, MILLING MACHINES, IRON SHAPERS, IRON 
PLANERS, DRILL PRESSES, POWER PRESSES, 


And special machinery for bicycle manufacturers. 


& 


DAWSON 


Write for what you want. 


GOODWIN, 


CHICAGYDO, ILL. 





IT CUTS COSTS. 

, Wo The McCanna 
die Adj. Thread 

&/ Cutting and 

Milling Tool. 





RG a / Made only by 
The _ -kice ln Co., Gloucester City, N. J. 


“ Your Lathe Centers 
with our 


\ “CENTRE GRINDER,” 


and save time and 


GRIND 


TRUMP BROS. MACHINE CO., Mfrs., 
WILMINGTON, DEL., U. S. A. 





CENTER CRINDERS, 


WILLIAM BARKER & CO., Mfrs., 


IRON AND BRASS WORKING MACHINERY, 
CINCINNATI, OHIO. 


W000 means! 
MACHINERY 


OF EVERY DESCRIPTION. 








© pusbogue on Application, 


THE ECAN CoO., 


239-2 





59 W. Front St., Cincinnati, Ohio. 


SPECIAL PRESSES AND DIES 


FOR ALL KINDS OF BICYCLE WORK. 
FERRACUTE MACHINE CO. 


New Catalogue. BRIDGETON, N. J., U.S. A. 





SAW FILINC—READINC. 


Suppose all printed matter had to be arranged thus : 


ABOUTTHEMOSTDISAG REEABLEJ¢ me BOD LAs 
AWOODWORKINGSHOPISTHEFLLINGOF ND 
SAW THISSAWHASSIXTEENHU NDREDAND. 

Sada a Rae vk eh anae ESOMEFINERAND 

eee ae tat IVE 

*ROKES TOTALFOUR 
ANDNINETY EIGHT 
eee. ce IVES 
tTSMYEYES SPOILS 
YO PTENERTHANI 


AD 
AID 
ou" D READ IT 1 YOU HAD—TO. 


Wen, it’s jr vicky e with filing Jag rye phfooy No be ron 
“- tween : ry ee “Tires some wo rk. Me a ig as 
dre tl we dull saws, pro eet 
ck. No 1 sti ou tothe old bu rh arity : 
At itomati Mad hine It file ‘ 
file "More uniform wor 
run it! 





ms the 


ir saws sharp 
nly spaced saws, very 


wy eep 
! c..~. work! Don't fear v 
saws. Our Mae chin ne Files the m. 


Send for Circular. Pe PRVIBIL, 512-524 W. 4istSt., N. Y. City. 





EARLY DELIVERY 


CRE W 





MM 
A 
. 
HH 
I 


é 
rd AND 
$e Ma 
4 
$$ = 
, 2 7-16" through Wire Feed. Weight 4,200 Ibs. 


CINCINNATI, OFTTIO, U. & A. 


PPPPPPPPPPPPSPPSPPPPPPPSsSsSPSSAA 


66 THE LODGE & SHIPLEY MACHINE TOOL CO. 
4 
* 





HEAVY 


REGULAR SIZES. 
= inc h by 60 ine ch by = feet. 
48 





ae MILLING MACHINES. 






=a] = “ * 26 “ “ 7 “ 

~*~ e 24 “ “ 24 La 6 a7 

: »b * * 45 » os 
PATENT CUTTERS. SPECIAL 

MILLING MACHINES DES.GNED. 


Pat. Deo. 24, 1889, 
Write for full Information, photographs and prices. 


THE INGERSOLL MILLING MACHINE CO., 


ROCKFORD, ILLINOIS, U.S.A. 





THE 


STIRLING 


WATER TUBE SAFETY BOILERS. 
SAFE. ECONOMICAL. DURABLE 


No cast metal. No flat surfaces. No multitudi- 
nous hand-hole plates and gaskets to remove, clean 
and make tight with every c ale aning. Four m: anho les 


give aonme to interior of every tube. Write for 
catalog Z 


THE STIRLING CoO., 
Gen’! Offices, CHICACO, ILL. 
Branches in all Cities, 


GISHOLT 


TURRET 
LATHES 


And Universal Tool Grinders. 


CISHOLT MACHINE CoO., 
MADISON, WISCONSIN. 


PULLMAN BLOG. 


TO EARN MORE, LEARN MORE. 


THE CORRESPONDENCE SCHOOL OF TECHNOLOCY, 


CLEVELAND, OHIO, U. S. A. 


Electrical, Steam and other Engineering Courses. Elementary 


Instruction by Mail. Send for Catalogue, and Note the Instructors. 
GUARANTEED ROUND, STRAIGHT AND TRUE, 


SH AF | | NG The Most Perfect Shafting Made. 


THE CUMBERLAND IRON AND STEEL SHAFTING C0., Cumberland, Md. 


MENTION THIS PAPER. 








and Advanced Mathematics. 
A proved success. 





Turned, Ground and Highly Polished 
lron and Steel Shafting. 





LANDIS BROS. Waynesboro, Pa. 


UNIVERSAL & PLAIN GRINDING MACHINES. 


Designed for the economical finishing of commercial work as well as tools. Unless 
WATER is FREELY USED no economical results are attained. Send for particulars. 
Germany: Schachardt & Schutte, 59 Spandauerstrasse, Berlin. 
France: Ad. Janssens, 16 Place de la Republique, Paris. 
England: Chas. Churchill & Co., 21 Cross St., Finsbury, London. 
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MORSE TWIST DRILL AND MACHINE CORT ae 
ew Searor 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





is 









>, BLAISDELL & CO, 6 


Manufacturers of 


a Machinists’ Tools, 


WORCESTER, MASS, 










\F. E. REED 60., 


i Worcester, Mass.,. 


——_—— 











=A MANUFACTURE 


VF ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Belling Agents, 111 Liberty Street, New York. 
60 South Canal Street, Chicago. 

424 Televhone Building, Pittsburgh, Pa. 


cent ahects ‘cle cisco aed Sy 


8 to 18in. Swing. 


SEBASTIAN-MAY CO., 


SIDNEY, OHIO. 











LATHES AND PLANERS. 
DRAPER MACHINE TOOL oo. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS. 











WHITCOMB PLANERS. 


Hand and Power 


Punches and Shears. 









VISIBLE WRITING 
a 


Whitcomd Miz. Co, ¢ 
Worcester, Mass. 











QUIINT’S 


TURRET DRILLS 


For Drilling and Tapping with 
from 2 to 12 Spindles. 
WILL DRILL UP TO % INCH. 
Sensitive and Positively Driven. 


A. 0. QUINT, Hartford, Conn. 


Writes every letter in sight of operator. 
Does most of the work, in writing Au'To 
MATICALLY, and yields in the time thus saved 
additional work. 

It acts as if it studied the convenience of 
the operator at every turn, and thereby 
lightens his labor and renders him capable 
of doing more, 

It has a knack of keeping well, and is 
always ready at critical or other times. 








SEND FOR CATALOCUE. 


RCESTER MACHINE SCREW CO 






of the reasc 
other writing 


COLUMBIA TYPEWRITER MFG. CO., 


202 Broadway, New York. 


These are some 


ms why it is 
different from all 


machines. 





Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 





Send for FREE Catalogue A. 








rd Milling Machine ¢ 


é NG GEARCUTTING Macy 
AW & 
50D ere ua sassy rarion. 


UNI nat 
PLAIN & SPECIAL MILLING 
MACHIN ES. ALSO 


ws ~ Bia; ot ag 1871. 











A Munee PROFIT 


Lies in the accuracy and amount of work it will or 


can be made to produce in a given time. No machine 
will do better nor more than ours. Get our book and 


ascertain just what it'll do, 


The Cincinnati Milling Machine Co, 
CINCINNATI. OHIO 








Built in ne 
sizes. Combines 
many points of 
excellence. For 
rapid work and 
exact duplica- 
tion of sameit has 
no equal. Send 
<—for illustrated 
= cat: logue. 


BAKER. BROTHERS, 
365 S. Erle St., TOLEDO, OHIO. 














gr MachiNER; 

7 G 

end fr "Matted ——e = 
fata Ogu 








i 1) — “4S Uepivyy 99 
~” 





MILLING MACHINES 


| KEMPSMITH MACHINE TOOL €b,, 





& D. SAUNDERS’ SOM}, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mil) and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools, 


21 Atherton St... Vonkers, N. VY. 


BORING AND 


TURNING 
MILLS, 


A & OTL Swing 


= H. ‘Bickford, 


—~ LAKEPORT. N. £. 





SEVOD FOR CIRCULAR, 





NEW HAVEN MFG. CO., 


New Haven, Coun, 
MANUFACTURERS OF 


FRICTION 
PULLEYS 


















—AND— 


CUT-OFF 
COUPLINGS. ~~. 


iF YO WANT ANY THING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 
OR AUTOMATIC DROP ul TERS ° 


nie FOR CATALOONS, 





CUTTING-OFF 
MACHINES. 


OUR NEW 
TOOL BLOCKS 
ARE GREAT! 
HAVE YOU 
Humgvt Rosen Macn. Co. SEEN THEM? 


#0. SUDBURY, MABS. 








Ww eh gute ~ ur mente om 


The Van Worman Universal Bench Lathe. 


prt ) schine : 

A THE, U INIVERS ‘L MIL L ING 
MACHINE, SCKEW CUTTER 
AND UNIVERSAL GRINDER. 
The best tool on the market 
for all kinds of small fine 
work. Send for Catalogue, 


Manufactured by 
Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 
Springfield, Mase 


FLATHER & COMPANY, 


NASHUA, N. H., U. S.A. 


“Wy LATHES, 


SCREW MACHINES 
PLANERS AND SHAPERS. 


EE Yourselves as 
Others See You,” 


m by the 














The Flather Lathe, 


22 inch. 





and Solve this Probl 


21 24 eal TURRET LATHE, 


sILT BY— 


JONES & LAMSON MACHINE GO. 
Springfield, Vermont, U. S. A. 


BEYOND COMVARISON 18 


THE RIVETT LATHE, 


MADE BY THI 


FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U. S. A. 


—- _ Ns 
a » A With the new attachment, the Rivett Automatic Chuck 
——————————— Closer 7 


er, from 100% to 300% 
Write for particulars 


» purcha 











more work can be done, 













A practical all-are as wring 


and thre ay, Sag “ Especially 
a ee d for the mom mec god 
of self-hardening  aheal 
MFG. ONLY BY 


Armstrong Bros. Tool 0., 


76 EDCEWOOD AVE., 
CHICAGO. 


newer LATHES 


For Electrical 
and Experimen- 
meh tal work. For 
Gunsmiths and 
Tool Makers. For general Ma- 
chine Shop Work. 


High grade tools: 








DROP FORGED 
OF STTEL 





FOR BICYCLE MANUFACTURING. 
SPECIAL Centres for SPROCKET Milling. 






TWENTY-THREE Milling Machines in 
use in one BICYCLE Factory. 


elegant in design, superior in con 
struction. The best foot power lathes made, and quality 
considered the cheapest. Send for catalogue and prices. 


W.F. & JNO. BARNES Co.., 
1995 Ruby St., ROCKFORD, ILL. 
ENGLISH AGENTS, 

CHAS. CHURCHILL & CO., Lrp. 

21 Cross Sr., Finssury, LONDON, E. C., ENG. 





Milwaukee, Wis. 
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The LONG & ALLSTATTER CO., 


HAMILTON, OHIO, 


Multiple Punches and Gate Shears 


FOR ALL KINDS OF 





MULTIPLE PUNCH. 


BOILER, TANK AND STR4CTURAL IRON WORK, 
ROLLING MILLS, LOCOMOTIVE SHOPS,.CAR AND 








Warranted Accurate—Best in 
Workmanship—Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 


SCV esVsesessesse 








L. S. STARRETT, 
Athol, Mass., U.S. A. 





W.C. YOUNG MFG. CO., "°s2s"™ 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 





waeon works, PLOW SHOPS. &c.. &c. 


DETRICK & HARVEY 
MACHINE 6O., 


Manufacturers, fs If 
Baltimore, Md. 






OPEN 
SIDE 
PLANERS. 





© Branches: 111 Madison St., Chicago, 
708 Locust St., St. Louis, 





AND 


Surveying Instromen's 


The large a whe —p- rted 8 ale | in Ar 
for field and dr room, 

and our go = co he t 
to make the “Prick 8 reasonable 


CATALOGUE ON APPLICATION. 





BOSS SPRING CALIPERS. 





3 inch mailed till April 1, for 50 cts. 


STANDARD TOOL CO. 


ATHOL, MASS., U.S, A. 
MANUFACTURERS OF 


MECHANICS’ FINE TOOLS. 


CATALOG FREE. 


Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than 
System. 


any other 
Infor- 
mation cheer- 


% fully furnished. 


> The Albro-Clem 
Elevator Co. , 


41] & 413 Cherry St. 
Philadelphia, Pa. 


SOMETHING NEw! 
Adjustable Notch 
Centre Gauge. 
Price, post paid, 60 cents. 


Coffin & Leighton, 


SYRACUSE, N. Y. 


































THE 
SCREW WORLD RENOWNED 
PLATES. 
Cutting all sizes to . 
14% diame:e ; 
For Jewelers » Dentists Amateurs » Machinists , Black- ' 
amiths and Car re se, a larg ariety of 
Labor-Saving re on An mT Machi inery. Se nd for our . 


Vatalog ** A.’ 


WELLS BROS. & Co., 


CREENFIELD, MASS., U.S.A. 





Automatic Injector. 


90,000 IN USE IN THE 
UNITED — 


25,000 IN CAnORS AND OTH 
OREIGN COUNTRIES, 


wines | for Catalog. 


PENBERTHY INJECTOR CO. 


124 SEVENTH ST., DETROIT, MICH. 


MARK YOUB TOOLS WITH A STEEL STAMP. 
FF. ASR RSAARAAY 
125 CHAMPLAIN ST. 
CLEVELAND, OH/O. 
SEND FOR PRICE LIST No.4 





ANY SIZE ORSTYLE. SEND FOR 1894 CATALOG, 


2 OIE Do 


.GEkss, PROPRIETOR. 
peores on AR WORKS, 
35 Hartroro Sr., BOSTON, MASS. 























STEAM ,& an 
/ 
__ ENGINEERING i 
} ¢ ity, 
1 Ay i/ tes oa twnical Son 
ing, Mi 1, English Branche 


| “TAUGHT BY MAIL. 


qualify to eupain Be 


‘ ny n sary t »kn how t« - 4 * w write 
| Cireu f free. State abie t y« va wiah to str “dy. 
The Intern: nth mal Ce orrespond dence Schools, | 


CRANTO N, PJ 





If - yu have to buy your Cutters, by the high 
costs of these Cutters and by the long time 
you will have to wait forthem. Geta 


J. E. REINECKER, 


Chemnitz-Gablenz, Germany, 


RELIEVING LATHE and you will, 
with surprise, find out how cheaply and how 
Sea ® quickly youcan make your own Relieved Cut- 

4 ters with either straight or spiral teeth, rect- 
= angular or side relief, also relieved worm 
@ gear hobs with spiral teeth, cutting faces 
rectangular to thread. 





CATALOGUE AND REFERENCE LIST MAILED FREE OF CHARCE. 





BELT 


ONOVER’ 


HANDSOME CATALOGUE ON 


SON DENSER 
> THE CONOVER MF6.CO. 39 Cortuanor S1.NLY. 


























14 in. x 6 ft. Hendey-Norton Lathe with Improved Automatic Stop. 





EUROPEAN ACENTS: 
CHAS, CHURCHILL & C0., L'd 24 Cross Street, Finsbury, London. 
SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin. 
SOLLER, Basel, Switzerland. 





HIS Lathe COMBINES the LATEST 
and BEST Improvements. Automatic 
Stop. It is Simple, Durable, Indispen- 
sable. It will AUTOMATICALLY STOP the 
Carriage in EITHER direction. Itis equally 
efficient whether FEEDING or THREAD- 
CUTTING. Running up to a _ shoulder, 
boring to BOTTOM of holes, or INTERNAL 
THREAD-CUTTING. No danger of spoii- 
ing either tool or work. It is a safeguard 
against accidents, in either direction. 
Feeds—It has all feeds in daily use with 
simple movement of lever. 
Threads—It has all threads in daily use 
with simple movement of lever. 
Carriage—T he Carriage reverses in Apron. 
No slamming of Countershaft. There is na 
Comparison between this Lathe and the old 
style or common lathe. Quick work, rapid 
changes, satisfactory results. Buy the best. 
Send for Circular. 


THE HENDEY MACHINE CO., 


TORRINCTON, CONN. 














1895 AMERICAN 


Desewser 26, 


MAO MINIST 1039 











“THE OTTO” GAS ENGINE WORKS, 


33d & Walnut Streets, 245 Lake Street, 
PHILADELPHIA, CHICAGO. 

New York Agency, 18 Vesey St. 
45,000 SOLD. 











A MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 

* OR GASOLINE, 


COMBINED 
“OTTO” GAS ENGINES AND PUMPS, 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas a. doing the same work. 








nu sn DRIVEN in cust, 


HE RAND DRILL ca., 
23 PARK PLACE, W. Y. CITY. 
Builders of alr compressors for all Purposes and conditions. 

















LATEST (\895) } 
CATALOGUE? 




















tt Every Size and Capacity. 


For operating 


AIR COMPRESSORS 


Suitable for use in Bailroad and othe ot Machise ‘Sho 8. 
ATALOG ° 


INGERSOLL-SERCEANT DRILL CO. 
Havemeyer Building, 26 Cortland: St., New York, 


W. D. FORBES & CO., 


1302 Hudson St., Hoboken, N. J. 


BUILDERS OF 


MARINE AND STATIONARY 


ENGINES 


of Single and Multiple Expansion. 


SPECIAL MILLERS, REVOLUTION COUNTERS AND 
HAND TEST PUMPS, ETC. 


REORDER OES Weird ESTERS ASS 
- OUR WET EMERY GRINDER 


lass 
here tools of its ¢ 

t to enter a market wl 

_ sedi cade In winning the hearty indorsement 


SEND FOR C 





The Almond Coupling 


NEW quarter turn 






= motion to replace 
‘4 quarter turn. belts and 
bevel gears. 


T. R. ALMCND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. ¥. 






NOITSSt. Bes. 












res 


wt 
R 


—was 
were by no means unknown. 


early set orth in a circular, 
mail , LELAND & FAULCONER M’F’G CO., 


Detroit, Michigan. ’ 


ere 


PND IND IND IVD ID eT Pes eS ey, iP) ives) 


Sia SOG 


e PaRtisle Power 
| SAWS 


| FoR ALL Purposes. 
PEVERY MACHINE 
FULLY WARRANTED. 


FREE our new caracocue 
SEND FOR IT. 


mail you. 


¢ ntry it has been 
) cling mechanics in this cou 
of oa of - viet “il. It effectually solves the 7 sexed proble +? a 
Ve- -eminently SCC SS/u st uclion simplicity and 12s 2 ‘ 
: Water-supply, and illustrates tn its & a oe ane 
: Cie / wdded. Its many vital points « raiendling te 
cfficte NCV happ Vv & which itz vould afford us pleas c . ‘ 
e 
be 
+ 


me 


eee 


he 








FB3uilders of 
Improved Machine Tools. 


/ Catalogue just out. Get it! / 
~cse Heep it for Reference. yoo g 
7..~ Full details on application. a 

as Only high grade machinery. als 


References by the millions. 
Don’t forget, but act quick. 


NO. 3 PIKE STREET, CINCINNATI, OHIO, U. S. A. 


Bickford Drill and Tool Co. 




















Ds. 
‘3 







neon A 
OF IMPROVED 


Con LUGS; STEAM ENGINES Ai 
—— In FULL VARIETy~ 3 


GNTRACTS OWE 
c TAKEN FOR [omecere POVen 


. FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., Ai.L STYLES. 
Send for Illustrated Catalogue. 


Electric High Speed Engines and 
lce-Making and Refrigerating Machinery, 


ENGINES 


, WESTON ENGINE CO., Painted Post, W. Y. 


REPRESENTATIVES, 
Sch N 











WAY st BORY, 


(Tandem Compound.) 





AUTOMATIC 
Hiitstt SPEED 


WESTON ©. 


HIGH PRESSURE BOILERS § ic 


AND 


COMPLETE POWER PLANTS 


anton Supply & Mt ( Scranton Pa, 
ar ~ ‘ 1 











AMES IRON WORKS, °*Wece, 


88 Cortlandt St., New York City. 


50 Oliver St., Boston, Mass, 
18 South Canal St., Chicago, Il, 


1026 Filbert St., Philadelphia, Pa, 


ORR & SEMBOWER, 


(INCORPORATED.) 


VERTICAL, HORIZONTAL, MARINE 


—AND— 


) HOISTING ENCINES 


VERTICAL AND HORIZONTAL BOILERS. 


READINC, PA. 


WESTERN Brancn, 60 8S. C mad STREET, CHICAGO, 


LINK-BELT ENGINEERING C0, 


] © NIGETOWN, PHILA. PA., 49 DEY ST., NEW YORK. 
os A CWART DETACHABLE LINK-BELTING, SPROCKET WHEELS, 


‘ Ly 























Complete Elevators and Conveyors for handling 
Manila Rope P 
anteed Friction Clutches, ete. 


(Western House, LINK-BELT MACHINERY CO., Chicago. ) 


CUILD & GARRISON, 


Kent Ave., cor. $. 10th St., BROOKLYN, WN. Y. 
VACUUM PUMPS, 
AIR COMPRESSORS, 
FILTER PRESS PUMPS, 
CONDENSERS, STEAM PUMPS. 


og The HOPPED Lire-Steam Food-Water Purr, 


(iuaranteed to Prevent Seale in Boilers, 


Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned, 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINCFIELD, OHIO, 


any mate- 


rials ower Transmissions, Link-Belt Guar- 
































4 - i: DRY CTEAM. MOFFET PORTABLE DRILL. 





UNSURPASSED Weighs 48 lbs. , and 
drills from & to 
Simpson’ s Centrifugal ASA 244 inches diam- 
eter. 
_ Steam Separator. REAMER. 
0 lying Ch d Dry Steam omnes i 
r applying an end I ry 8 Runs with Steam 
Pince Separeter as close to engine Will work inany —OR— 
t t eae . 
course between the throats cpa! position. & Compressed Air. 
the water to be thrown b centrifugal >, 


force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe. Steam can enter at 
A or B, as convenience may require; 
also used in conveying steam long dis- 
tances, for Steam Hammers, Dry Ho 

Water Gas Generators, and for all _ 








poses where D Steam is necessary - ~~. 
KEYSTONE ENGINE & MACHINE WORKS, 1G.TIMOLAT, 
THOMAS HOEY, 1 fomee : yin ates si 45 8 467 W, 
‘AS. BEGGS boo 9 Mey Bh New York, i gee bend ie Sra COGN tentons, 


a cE. BRow wD, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, Estimates and Plans tur- 


HANCERS, Etc. 






nished for transmitting 
Power by 


Friction Slutch Couplings. HORIZONTAL 


sirinhnae y | g A > VE RTICAL 
Send for Catalogue. = SHAFTING. 
17 Dey St., New York, i =< "Also for Brecting same. 
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BROWN & SHARPE MFG. CO.,! 


rrRovVribDEnNnocse, Fe. IT. 
co, «versal: Uinindigg’ Machines, 


l2in. x 40 in. No. 8 20 in. x 72 in. 


and other Grind 
xd on application 


** Catalogue describing these 
ing Machines maile 
ee 


REPRESENTATIVES: 
















Crea Tus -VaED A. RIC H. 23 So. Canal St 
Ne Yor ‘ G. KRETSCHMER 13 6 Li 
Room 07. 
Burra.o, N ps R B et, & C6 61 Carroll St 
CIncinS att 41K KINSEY & co. 227 W. Fourth 
Street 
PirrssureH Pa BAIRD MACHINERY CO 7 
_— _ 
F NGLAND BUCK & HICKMAN, 280 Whitechapel! Road 
Le yndo k 
ENGLAND "OHAS tet ry SILI & CO., Ltd., 21 Cross St 
Finsbury. Lon 
RMANY Senceaieny £ SCHUTTE, 
Tl machin vin | ter and t n ~— 3 
lengt} GeRMaNy iw STAN Dik cHMANY” A HN, Zimmer 
- Stra j Germeny 
t is also made to s , 12” indiameter and to take Francs FENWICK FRERES Px 21 Rue Martel, Paris 
also made t wing } shiny di m=O Paance—F. G BBBUTEBER HER, 140 R le Neuilly 
40’ in length Puteaux (Sei 
rie NILES TOOL WORKS ©. ™*3Hi5" 
OHIO. 
. 
a) a 
fe) = 
& ee —_—_— 
‘es t ie | | 
Correspondence Solicited. Li 





60-INCH PLANING MACHINE. 


BRANCHES: NEW YORK, CHICAGO, BOSTON, PITTSBURGH, 


PHILADELPHIA, 








a he a STANDARD PACKING 


is the ONLY Packing manufactured that 
WILL LAST ON 


JENKINS STANDARD PACKING 


HIGA PRESSURE 
STEAM, SUPERHEATED STEAM, oils, 
acids, etc. Does NOT DETERIORATE, 
ROT or BURN out; therefore the best for 
all purposes. 


Q q 





JENKINS BROS., 


. WM. SELLERS & C0, incorporated 


PHILADELPHIA, PA, 


NEW YORK, PHILADELPHIA, CHICAGO, BOSTON. 










MANUFACTURERS OF 


i MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangings, Couplings, etc. 
INJECTORS FOR ALL CLASSES OF BOILERS, 














Manufa tured by 


G. A. GRAY 
CINCINNATI, OHIO. 


J. A. Fay & Egan Cc ...24 South Canal Street, ae 


THE CO.., 


THE FOLLOWING | 


MACHINERY Strong, Carlisle & Turney > 193 Bank Street, C ve ae 

E. ay y & Co 927 West 4th Street,’ Cincin 
MERCHANTS CARRY | Thos. K. Carey & Broa, ( 26 Light Street, Baltimore. 
SAMPLES. J.J. * McCabe Coeceee coceseces 14 De ey Street, New York © ity. 








GOULD REBERHARDT 


NEWARK, N. J., U.S. A. 


BUILDERS OF 


HIGH-CLASS MACHINE TOOLS. 


INCLUDING 


EBERHARDT’S PATENT 
DRILL PRESS AND TAPPING ATTACHMENT, 
STANDARD DRILL PRESS, 

Double Triple Quick “Stroke” Shapers, 





Drill Press with Automatic Tapping At 
tachment and Compound lable. 


Write for Circulars. 





PRATT & WHITNEY CoO., 


HARTFORD, CONN., U. S. A. 


orders for the following 





Solicit machines 
bicycles: 

Turret head machines and patented tools for forming hubs from the bar or forgings 
Adjustable multi-spindle machines for drilling spoke holes in hubs and rims. Whee] 
constructing and adjusting tables, sprocket wheel boring and facing machines, tube cut- 
ting machines, fork head threading machines, nipple tapping machines, Tucker’s open 
dies, revolving chucks. 


New York, {138 Liberty Street. Boston, 47 Pearl Street. 
Chicago, 42 and 44 S. Clinton Street. 


DROP-FORGING PLANTS 
ror BICYCLE work. 


are prepared to quote on complete 


and appliances for the manufacture of 





We plants, 


including all necessary dies and tools. 





W THE BILLINGS & SPENCER CO. 
7 HARTFORD, CONN., U. S. A. 














WARNER & SWASEY, | 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


ea, SCREW MACHINES 


= Five ewe a _ 








IRON AND BRASS S WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


The Asherofh Manulucturiag: Ot,, 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUCING MOTION. 


The most Com- 
plete, Compact, 
and Reliable In 
dicator Outfit, for 
indic ating high or 
slow speed engines 




















BUILT BY 
EA GAe 


Fifield Tool Co. 


the 
Highest Award 


for Excellence of 
Design, Superior 
Grade of Work 
mans hip and Fin 
ish, Reliability and 
Efficiency. Send fo 

Special Pamphlet. 


now made . This 

instrument re 

\ ceived at *‘ The 

Ni World's Colum- 

br bian Exposition” 
-o" 
t 


LOWELL, MASS. 


24OTOS, DESCRIPTION AND PRICES ON APPLICATION. 


“An 











l4-in, ENGINE LATHE 


’ Hollow Spindle, for 


BICYCLE 


And FINE MACHINE work. 


Write for Catalogue and Prices. 


THE W. P. DAVIS MACHINE CO. 


ROCHESTER, N. Y. 


oe WYMAN‘ GORDON 


— ———— 








J. M. ALLEN, PRESIDENT. 

WM. B. FRANKLIN, Victe-PRESIDENT. 
F. B. ALLEN, Seconp VICE-PRESIDENT. 
J. B. Prerce, Secretary & TREASURER 


THE ACME MACHINERY CO., 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


"FOR SALE—SECOND HAND. 


One 48” x 48” x 16’ Putnam Machine Co’s. Planer. This Planer is one which we 
have in our own works, and which we wish to replace with a longer Planer. It has one 
head on cross rail. Is in good order throughout, but is of old pattern. Can be seen at 
work in our factory. Address, 


THE HENDEY MACHINE CoO. 


Torrington, Conn. 





== 7% (DROP FORGINGS 
— Woop WORKERS: VISES - 



















P..T, DEC. 5, 1882. 
PAT. DEC. 4, 1888. 
PAT. AUG, 25, 1885. 











Manufacturer 
-vf— 


won DIE 









_RM.CARPENTER S_......s:s053 


PAWTUCKET.R.|I. 





